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PERTINENT  DATA 


LOCK  AND  DAM  7  -  LA  CRESCENT,  MINNESOTA  (NEAR  LA  CROSSE,  WISCONSIN) 


Normal  upper  pool 
Normal  minimum  tailwater 
Nominal  lift 


Elev.  639.0 
Elev.  631,0 

8.0  feet 


Drainage  area 
Project  pool  area 


62,340  square  miles 
13,440  acres 


Maximum  flood  flow  (Apr  1965) 
Minimum  flow  (Dec  1933) 
Average  flow 


274,000  cfs 
2,300  cfs 
27,800  cfs 


Roller  gates 

Tainter  gates 

Top  of  roller  gate  sill 

Top  of  tainter  gate  sill 

Top  of  earth  dike 


5  @  80  by  20  feet 
11  @  35  by  15  feet 
Elev.  619.0 
Elev.  624.0 
Elev.  649.0 


PROPOSED  HYDROPOWER  PLANT 


Total  nameplate  capacity  (kW) 
85 %  firm  power  (kW)  (Jul-Aug) 
85%  firm  power  (kW)  (Dec-Jan) 
Plant  factor 

Average  annual  energy  (MWh) 
Construction  first  cost 
Benefit-cost  ratio 


8-unit  option 

4,800 

2,900 

4,100 

0.78 

33,000 

$16,300,000 

1.03 


12-unit  option 

7,200 

3.900 

4.900 
0.72 

45,300 

$24,600,000 

1.01 


UNIT  DESIGN  PARAMETERS 


Turbine  type 

Runner  diameter 
Design  head 
Minimum  head 
Design  flow 

Capac i ty 


Horizontal  propeller  turbine 
with  adjustable  blades 
118.1  inches  (3.0  meters) 

7.0  feet 
3.0  feet 
1,180  cfs 
600  kW 


RECONNAISSANCE  REPORT 
FOR 

HYDROPOWER 
LOCK  AND  DAM  7 
MISSISSIPPI  RIVER 
NEAR  LA  CROSSE,  WISCONSIN 

SYLLABUS 

This  report  presents  a  preliminary  evaluation  of  the  addition  of 
hydropower  at  the  existing  navigation  lock  and  dam  7.  The  study  shows 
that  installation  of  a  hydroplant  with  a  4,800-kW  (kilowatt)  or  7,200- 

kW  nameplate  rating  is  economical.  Pertinent  data  concerning  the  site 

•  /  '  1  ' 

and  two  optional  installations  are  shown  on  the  preceding  page» 

Severe  environmental  impacts  do  not  appear  to  be  associated  with  con¬ 
struction  of  a  plant  of  the  sizes  investigated  despite  the  proximity  of 
the  lock  and  dam  to  an  environmentally  sensitive  area.  Hydropower  is  one 
of  the  most  ecologically  sound  means  of  producing  electricity  because  it 
uses  a  nonpolluting,  renewable  energy  source  —  water  flow  —  allowing  non¬ 
renewable  energy  sources  to  be  conserved. 

The  energy  available  at  lock  and  dam  7  can  be  an  important  contribu¬ 
tion  to  our  Nation's  energy  independence.  A  7,200-kW  system  would  produce 
an  average  energy  equivalent  of  70,000  barrels  of  oil  or  20,000  tons  of 
coal  per  year. 

The  District  Engineer  recommends  that  the  Corps  of  Engineers  prepare 
a  feasibility  report  which  can  serve  as  a  basis  for  congressional  authori¬ 
zation  for  hydropower  plant  construction  at  lock  and  dam  7. 
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RECONNAISSANCE  REPORT 


FOR  HYDROPOWER 
LOCK  AND  DAM  7 
MISSISSIPPI  RIVER 
NEAR  LA  CROSSE,  WISCONSIN 

STUDY  AND  REPORT 


SCOPE  OF  THE  STUDY 

The  studies  presented  in  this  report  represent  preliminary  or  recon¬ 
naissance  level  detail.  The  purpose  of  the  report  is  to  determine  whether 
a  feasibility  study  should  be  conducted.  Significant  time  and  resources 
can  be  invested  in  a  feasibility  study.  Thus,  a  decision  to  proceed  with 
a  study  should  be  based  on  a  finding  that  a  potentially  viable  project  can 
be  developed.  The  reconnaissance  study  is  designed  to  reduce  the  chance  of 
a  subsequent  unfavorable  finding  and  maximize  the  potential  for  identifying 
and  moving  forward  with  attractive  projects.  Therefore,  the  reconnaissance 
study  is  a  relatively  complete  small-scale  feasibility  investigation  in  which 
the  issues  expected  to  be  important  in  the  feasibility  stage  are  raised,  and 
a  first  cut  economic  analysis  is  performed.  A  favorable  economic  feasibility 
finding  is  a  strong  indication  that  further  detailed  study  (a  feasibility 
study)  is  warranted  subject  to  assessment  of  potentially  critical  negative 
issues . 


STUDY  AND  AUTHORITY 


Recognizing  the  importance  of  continued  and  successful  operation  of 
completed  projects,  Congress  provided  the  Corps  with  the  authority  to  stud" 
possible  modifications  to  existing  projects.  This  authority  is  contained 
in  Section  216  of  the  Flood  Control  Act  of  1970  (Public  Law  91-F11)  which 
states : 

"The  Secretary  of  the  Army,  acting  through  the  Chief  of  E  .rs ,  is 

authorized  to  review  the  operation  of  projects,  the  construction  of 
which  has  been  completed,  and  which  were  constructed  by  the  Corps  of 
Engineers  in  the  interest  of  navigation,  flood  control,  water  supply, 
and  related  purposes,  when  found  advisable  due  to  the  significantly 
changed  physical  or  economic  conditions,  and  to  report  thereon  to  Con¬ 
gress  with  recommendations  on  the  advisability  of  modifying  the  struc¬ 
tures  or  the  operation,  and  for  improving  the  quality  of  the  environ¬ 
ment  in  the  overall  public  interest." 

The  reconnaissance  study  for  hydropower  addition  at  lock  and  dam  7  was  con¬ 
ducted  under  this  authority.  If  warranted  and  approved,  an  interim  feasi¬ 
bility  study  will  be  done  under  the  authority  contained  in  the  House  Committee 
on  Public  Works  resolution,  dated  11  December  1969,  which  requests  the  Corps 
o f  Engineers : 
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...to  review  the  reports  of  the  Chief  of  Engineers  on  the  Mississippi 
River  between  Coon  Rapids  Dam  and  the  mouth  of  the  Ohio  River...  with 
a  view  toward  determining  whether  any  modifications  of  the  existing 
project  should  be  made  at  this  time  in  the  interest  of  providing  in¬ 
creased  flood  control,  and  for  allied  purposes  on  the  Mississippi  River. 

COORDINATION  AND  STUDY  PARTICIPANTS 

Because  this  reconnaissance  study  is  preliminary,  an  intensive  public 
involvement  program  was  not  conducted.  Agencies  and  interests  were  informed 
of  the  initiation  of  the  study  and  were  invited  to  participate  in  the  study. 

A  copy  of  the  notice  and  pertinent  responses  are  included  in  Appendix  B, 
Coordination. 

Primary  participants  in  the  study  include  the  Federal  Energy  Regulatory 
Commission  (FERC) ,  Fish  and  Wildlife  Service  (FWS),  and  the  St.  Paul  District 
Corps  of  Engineers.  Under  the  Federal  Power  Act  and  other  legislation,  FERC 
has  broad  responsibilities  related  to  planning,  construction,  and  operation 
of  water  resource  projects,  particularly  in  regard  to  power  development.  Ont 
of  those  responsibilities  *  is  establishment  of  values  for  power  that  might  be 
produced  at  lock  and  dam  7.  Correspondence  related  to  power  value  determin¬ 
ation  is  included  in  Appendix  B. 


The  FVS ,  under  the  authority  of  and  In  accordance  with  the  Fish  and 
Wildlife  Coordination  Act,  is  the  primary  agency  from  which  the  Corps  of 
Engineers  will  obtain  Federal  fish  and  wildlife  resource  data  and  planning 
input.  The  FWS  has  provided  preliminary  comments  regarding  a  potential 
hydropower  project  at  lock  and  dam  7.  Its  planning  aid  letter  is  included 
in  Appendix  B. 

The  Pepartment  of  Energy  (DOE),  Office  of  Power  Marketing  Coordination, 
is  responsible  for  all  marketing  of  Corps-produced  power.  This  office  has 
not  been  officially  contacted  regarding  distribution  of  any  power  that  may 
be  produced  at  lock  and  dam  7.  If  a  feasibility  study  is  done,  coordination 
will  be  maintained  regarding  power  marketing. 

The  St.  Paul  District,  Corps  of  Engineers,  is  chiefly  responsible  for 
this  study  and  the  report.  The  reconnaissance  report  will  serve  as  a  coor¬ 
dination  vehicle  because  it  will  be  distributed  to  all  interested  Federal 
and  State  agencies  and  the  public.  Comments  received  will  help  guide  future 
efforts  during  the  feasibility  study. 

STUDIES  OF  OTHERS 

No  other  agencv  or  interest  Iras  studied  lock  and  dam  7  in  detail  for 
hydropower  addition.  The  Corps  of  Engineers  is  completing  the  National 
Hydropower  Study;  lock  and  dam  7  is  one  of  the  sites  investigated. 


5 


The  National  Hydropower  Study  was  authorized  by  Section  167  of  the 
Water  Resources  Development  Act  of  19,.,  (Public  Law  94-587).  The  study  is 
to  provide  a  general  but  comprehensive  appraisal  of  the  potential  for  in¬ 
cremental  or  new  hydropower  generation  at  existing  dams  and  other  water 
resource  projects,  as  well  as  undeveloped  sites  in  the  United  States.  Pre¬ 
liminary  results  of  that  study,  which  is  being  managed  by  the  Institute  for 
Water  Resources  of  the  Corps  of  Engineers,  show  apparent  economic  feasibility 
for  hydropower  addition  at  lock  and  dam  7. 

In  a  closely  related  study  (both  geographically  and  hydrologically ) , 
Dairyland  Power  Cooperative  has  appraised  the  hydroelectric  potential  at 
lock  and  dam  8  at  Genoa,  Wisconsin.  The  study  was  prepared  by  Commonwealth 
Associates.  Dairyland  Power  did  the  economic  analysis.  The  results  indicate 
that  hydroelectric  development  at  lock  and  dam  8  may  be  feasible  from  a 
technical,  environmental,  and  economic  standpoint.  Because  of  required  coor¬ 
dination  of  the  hydroelectric  facility  with  Mississippi  River  navigation  and 
Corps  of  Engineers  ownership  of  the  existing  dam,  Dairyland  has  indicated 
that  it  may  be  appropriate  for  the  Corps  of  Engineers  to  develop  and  operate 
hydroelectric  facilities  at  the  existing  navigation  dams  with  Dairyland 
purchasing  the  energy  output  from  the  Corps-owned  facilities.  Lock  and  dam 
8  is  one  site  included  for  future  study  in  the  Corps  of  Engineers  hydropower 
investigation. 

Mitchell  Energy,  Inc.,  of  Boston,  Massachusetts,  has  applied  for  a  pre¬ 
liminary  permit  from  FERC  to  study  lock  and  dam  7  for  hydropower.  DOE  funding 
for  such  studies  is  available.  The  preliminary  permit  is  still  pending, 
and,  if  granted,  Mitchell  Energy  (or  other  entity  granted  the  permit)  will 
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be  entitled  to  study  the  site.  If  results  are  favorable,  a  permit  for  develop¬ 
ment  could  be  sought.  No  duplication  of  study  effort  or  Federal  funding  be¬ 
tween  the  Corps  and  Mitchell  Energy  (or  other)  is  anticipated.  Corps  study 
documents  and  backup  are  open  to  all  upon  request.  The  Corps  will,  however, 
continue  its  hydropower  study  in  satisfying  agency  obligations  to  Congress, 
even  where  non-Federal  interests  have  sought  or  received  a  FERC  permit  to 
study  hydropower  development  at  that  Corps  project. 

THE  REPORT  AND  STUDY  PROCESS 

Results  of  the  reconnaissance  studies  are  contained  in  this  report  and 
include  recommendations  for  further  feasibility  investigations.  The  report 
consists  of  a  main  report  (including  plates  showing  drawings  of  selected 
alternatives)  and  technical  appendixes. 

The  reconnaissance  study  was  started  in  February  1980  and  culminates  with 
this  report.  If  warranted  and  approved  by  Corps  of  Engineers  higher  echelons, 
the  feasibility  study  for  hydropower  addition  at  lock  and  dam  7  will  begin 
in  fiscal  year  1982  and  will  be  completed  in  April  1985.  The  final  feasibility 
report  would  be  submitted  to  Congress  which  could  authorize  a  hydropower  project 
at  lock  and  dam  7.  However,  authorization,  advance  planning,  and  funding  by 
Congress  are  necessary  before  any  recommended  actions  could  be  taken. 


PROBLEM  IDENTIFICATION 


NATIONAL  OBJECTIVES 

In  accordance  with  the  Principles  and  Standards  for  Planning  Water  and 
Related  Land  Resources,  national  economic  development  and  environmental  quality 
are  the  two  principal  planning  objectives.  These  guidelines  mandate  that  all 
federally  assisted  water  resources  projects  be  planned  to  achieve  these 
national  objectives. 


•  National  Economic  Development  (NED)  -  Enhance  the  development  of 
the  Nation’s  economy  by  increasing  the  value  of  the  output  of  goods  and 
services  and  improving  national  economic  efficiency. 

•  Environmental  Quality  (EQ)  -  Enhance  the  quality  of  the  environment 
by  managing,  conserving,  preserving,  restoring,  or  improving  natural  and 
cultural  resources  and  ecological  systems. 

The  social  well-being  and  regional  development  accounts  are  also  considered 
important.  Viable  alternatives  to  solve  current  and  prospective  water  and 
related  land  resource  problems  will  be  evaluated  and  examined  in  light  of 
the  goals  of  increasing  national  and  regional  economic  gains,  enhancing  the 
quality  of  the  environment,  and  improving  social  well-being. 

EXISTING  CONDITIONS 

Lock,  and  dam  7  is  located  on  the  Mississippi  River  at  river  mile  702.6 
above  the  mouth  of  the  Ohio  River.  It  is  near  La  Crosse  in  west-central 
Wisconsin.  It  is  one  of  the  13  navigation  locks  and  dams  built  in  the  1930's 
along  the  Upper  Mississippi  in  the  St.  Paul  District.  The  dam  and  dikes 
which  connect  the  Minnesota  and  Wisconsin  shorelines  create  the  large  ex¬ 
panse  of  Lake  Onalaska  which  is  a  very  valuable  aesthetic,  recreation,  and 
biological  resource.  Pool  7  is  heavily  used  by  recreation  boaters  from  the 
La  Crosse  area.  Lock  and  dam  7  has  the  greatest  number  of  pleasure  boats 
passing  through  it  of  all  locks  in  the  St.  Paul  District. 
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The  Dairyland  Power  Cooperative  serves  the  potential  market  area 
for  energy  generated  at  lock  and  dam  7.  Because  a  cooperative  is  designated 
as  a  preferred  customer  for  sale  of  any  federally  generated  power,  Dairyland 
would  probably  receive  priority  consideration  if  hydropower  were  developed 
at  lock  and  dam  7.  Assuming  an  installed  capacity  of  12.7  MW  (megawatts) 
as  derived  during  the  National  Hydropower  Study  and  that  this  capacity 
was  considered  firm,  a  hydropower  project  at  lock  and  dam  7  would  provide 
only  about  1.8  percent  of  Dairyland' s  current  winter  system  demands.  About 
1  percent  might  be  more  realistic  considering  a  somewhat  lower  value  for  the 
development's  firm  capacity  during  the  critical  winter  period. 

Structural  Integrity 

The  stability  and  structural  integrity  of  lock  and  dam  7  is  considered 
excellent.  The  latest  periodic  inspection  in  1978  did  not  reveal  any  sizable 
settlement  or  deflection  for  the  gated  concrete  dam  and  storage  yard  piers. 

The  foundation  soils  (see  the  boring  logs  on  plate  1)  are  fine  to  medium  coarse 
sand  to  at  least  a  depth  of  30  feet.  Other  borings  not  shown  indicate  sand 
to  a  depth  of  62  feet.  The  clean  sands  would  proyi.de  a  stable  and  competent 
foundation  for  the  proposed  structures  and  would  not  present  any  problems 
during  dewatering  and  construction. 


Long-term  ongoing  erosion  both  upstream  and  downstream  of  the  gated 
concrete  dam  section  has  been  occurring  since  the  structure  was  built  in  the 
1930' s.  This  scour  has  resulted  in  lowering  the  river  bottom  elevation  10- 
15  feet  upstream  of  the  dam  and  40-50  feet  downstream  of  the  dam,  with  slopes 
averaging  IV  on  3H,  beginning  just  off  the  structure  and  extending  to  the 


toe  of  the  scour. 


In  1979,  a  local  slope  failure  occurred  on  the  downstream  slope  of 
the  storage  yard,  immediately  east  of  the  wing  wall  that  borders  on  the 
easternmost  tainter  gate  monolith.  The  failure  exposed  about  35  feet  of 
the  concrete  wing  wall  and  created  a  scarp  approximately  150  feet  long, 

60  feet  wide,  and  30  feet  deep.  The  massive  sand  slide  was  attributed  to 
the  undercutting  of  the  toe  of  the  embankment  by  the  scour  action  generated 
from  adjacent  tainter  gates.  The  failure  was  repaired  and  the  slope  stabi¬ 
lized  with  the  placement  of  8,100  tons  of  rock  fill. 

The  existing  scour  poses  no  threat  to  the  stability  of  the  concrete 
dam;  however,  because  the  erosion  is  continual,  remedial  measures  may  have 
to  be  taken  some  time  in  the  future.  These  measures  might  Include  the  place¬ 
ment  of  fill  in  the  scour  holes  and  extending  the  existing  riprap  above  and 
below  the  gated  concrete  dam. 

Hydrologic  Power  Evaluation 

The  flow  from  the  Mississippi  River  at  lock  and  dam  7  is  estimated  from 
the  51  years  of  data  from  the  U.S.  Geological  Survey  gage  at  Winona,  Minne¬ 
sota.  The  drainage  area  of  the  basin  above  the  project  is  62,340  square 
miles,  which  is  5.3  percent  larger  than  the  drainage  area  above  Winona.  The 
only  major  tributary  between  these  two  points  is  the  Black  River,  which  drains 
2,250  square  miles  of  Wisconsin  into  Lake  Onalaska. 
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At  lock,  and  dam  7,  all  the  gates  are  raised  out  of  the  water  when 


the  flow  reaches  approximately  82,000  cfs  (cubic  feet  per  second).  The 
head  (loss)  at  the  dam  is  approximately  0.7  foot  for  all  flows  above 
82,000  cfs.  In  an  average  year,  flows  in  the  spring  will  keep  the  gates 
out  of  the  water  for  1  to  2  weeks.  Additional  periods  of  heavy  rain  during 
the  summer  and  fall  can  also  cause  high  flows  and  sometimes  flooding. 

The  average  monthly  flows  at  lock  and  dam  7  are  shown  in  the  following 
table: 


Average  monthly  flows 


Month 

Flow  (cfs) 

Month 

Flow  (cfs) 

January 

14,300 

July 

29,700 

February 

14,500 

August 

20,000 

March 

28,700 

September 

20,900 

April 

61,200 

October 

20,000 

May 

47,900 

November 

21,000 

June 

39,500 

December 

16,300 

The  production  of  hydropower  is  always  directly  related  to  two  factors - 
head  and  flow.  A  third  factor,  the  amount  of  storage  available,  strongly 
influences  the  flexibility  of  the  power  production.  If  the  flows  in  a  stream 
are  variable,  because  of  weather  and  other  factors,  storage  can  be  used  to 


moderate  the  flows  and  will  allow  flood  volumes  to  be  used  for  power  rather 


than  spilled. 


The  volume  of  the  reservoir  at  lock  and  dam  7  is  variable  and  depends 
on  the  flow  in  the  river  and  the  stages  at  the  dam  and  upstream  control 
point.  For  stages  of  639.0  and  640.0,  the  total  storage  volume  in  the  pool 
is  approximately  50,000  acre-feet.  However,  the  pool  is  required  by  regu¬ 
lation  procedures  to  remain  at  elevation  639.0  +0.2  foot  for  normal  opera¬ 
tions.  The  net  storage  is  reduced  to  about  5,000  acre-feet.  This  amount 
could  allow  some  flexibility  for  daily  operations  during  special  periods; 
however,  daily  cycling  for  hydropower  probably  would  not  be  allowed.  Plants 
with  only  minimum  storage  (pondage)  are  usually  termed  "run-of-river  plants," 
because  the  power  available  at  any  moment  is  limited  by  the  existing  flow 
conditions.  Lock  and  dam  7  is  a  classic  example  of  a  "run-of-river"  project. 

Flow  reliability  is  a  strong  design  factor  in  run-of-river  plants.  The 
flow  at  lock  and  dam  7  is  greater  than  10,000  cfs  on  8  days  out  of  9.  This 
flow  of  water  is  reasonably  steady  for  power  generation.  However,  for  flows 
above  20,000  cfs,  the  usable  head  begins  to  fall  off  quite  rapidly  because 
more  of  the  available  head  is  being  used  for  transport  of  the  river's  flow. 

At  57,000  cfs,  the  net  head  is  3  feet,  approximately  the  lower  limit  for 
practical  turbine  operations. 

For  run-of-river  plants,  an  analysis  using  the  flow-duration  technique 
is  satisfactory  for  determining  available  power  and  energy.  Usually,  the 
flow  is  represented  by  the  flow-duration  curve,  and  an  average  head  is  used. 
However,  for  this  and  similar  cases  where  head  is  variable,  it  is  appropriate 
to  consider  this  variation.  This  method  is  shown  in  Appendix  C,  Hydrologic 
Power  and  Energy  Analysis.  Included  in  this  analysis  are  sections  for  average 
annual  energy,  firm  power  analysis  and  average  weekly  generation. 
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Environmental  Setting 


Terrestrial  Resources  -  The  main  geographic  feature  of  the  study  area  is  the 
Mississippi  River  gorge  or  valley.  Within  the  5-mile-wide  valley  in  the 
vicinity  of  lock  and  dam  7  are  a  series  of  stream  terraces  on  the  east  side, 
the  floodplain,  and  the  river  on  the  west  or  Minnesota  side  of  the  valley. 

The  climate  is  humid-continental,  with  severe  winters  and  about  29 
inches  of  precipitation  annually. 

The  vegetation  in  the  immediate  project  area  is  primarily  floodplain 
forest.  Pools  7  and  8  contain  a  variety  of  vegetation  types,  with  extensive 
areas  of  marsh  and  aquatic  vegetation  and  floodplain  forest. 

Most  of  the  floodplain  of  pools  7  and  8  is  managed  as  part  of  the  Upper 
Mississippi  River  Wild  Life  and  Fish  Refuge.  Besides  terrestrial  game  species, 
the  complex  riverine  wetlands  in  the  refuge  support  furbearers  and  an  abun¬ 
dance  of  migratory  waterfowl,  including  canvasback  ducks.  Lake  Onalaska, 
immediately  upstream  of  lock  and  dam  7,  is  noted  as  a  feeding  and  resting 
area  for  migratory  waterfowl. 


Aquatic  Resources  -  Pools  7  and  8  of  the  Mississippi  River  contain  a  variety 
of  aquatic  habitats  in  addition  to  the  main  river  channel.  The  Black  River, 
Shingle  Creek,  and  Tank  Creek  (Wisconsin  tributaries  to  pool  7)  form  an  ex¬ 
tensive  delta  in  the  river  floodplain.  Lake  Onalaska,  just  downstream  of  this 
delta  and  separated  from  the  main  channel  of  the  Mississippi  River  by  a 
chain  of  islands,  is  immediately  above  lock  and  dam  7.  The  lake  is  rapidly 
filling  with  sediment  and  progressing  toward  a  hypereutrophic  condition. 

The  physical  character  of  Lake  Onalaska  is  expected  to  change  drastically 
in  the  next  30  to  40  years. 

Water  quality  of  the  Mississippi  River  at  lock  and  dam  7  is  relatively 
good,  at  least  when  compared  with  other  reaches  of  the  river.  The  water  is 
moderately  hard,  is  well  supplied  with  dissolved  oxygen,  and  has  sufficient 
plant  nutrient^  to  support  summer  algal  blooms.  Turbidity  varies  seasonally 
from  about  2  to  3  JTU's  (Jackson  Turbidity  Units).  Water  temperature  fluctu¬ 
ates  from  0°  C  to  about  30°  C. 

Seventy-four  species  of  fish  have  been  reported  from  pool  7,  and  86 
species  have  been  reported  from  pool  8.  The  extensive  open  water  area, 
variety  of  fish  habitat,  and  productive  waters  support  an  abundant  and  diverse 
fishery.  Sport  fishing  is  popular  near  lock  and  dam  7,  especially  on  Lake 
Onalaska  and  in  the  tailwaters  of  the  dam.  Commercial  fishing  is  economi¬ 
cally  significant. 


14 


Social  Setting  -  Lock  and  dam  7  is  within  the  La  Crosse  Standard  Metropolitan 
Statistical  Area  (SMSA) .  The  population  of  the  La  Crosse  SMSA  was  85,855  in 
1975.  Major  industries  are  retail  trade,  services,  and  manufacturing. 

Recreation  Resources  -  Pool  7  is  used  extensively  for  recreation  because  it 
is  close  to  the  La  Crosse  metropolitan  area.  Duck  hunting,  fishing,  and  water- 
oriented  recreation  are  the  most  popular  activities  on  the  pool.  Access  to 
pool  7  is  good.  0.  L.  Kipp  State  Park  in  Minnesota  and  Louis  Nelson  Park 
in  Wisconsin  are  located  on  pool  7.  The  area  supports  an  estimated  670,000 
activity  occasions  annually. 

Pool  8  supports  an  estimated  955,000  activity  occasions  per  year  with 
recreational  opportunities  similar  to  those  described  for  pool  7. 

Cultural  Resources  -  No  known  prehistoric  and/or  historic  sites  are  recorded 
within  the  immediate  project  area.  As  of  12  November  1980,  no  sites  cur¬ 
rently  listed  on  or  eligible  for  the  National  Register  of  Historic  Places 
are  in  the  immediate  project  area. 
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A  more  thorough  discussion  of  the  environmental  setting  of  the  project 
is  presented  in  Appendix  E. 

CONDITIONS  IF  NO  ADDITIONAL  FEDERAL  ACTION  IS  TAKEN 

If  no  Federal  hydropower  is  recommended  and  subsequently  developed,  one 
of  futures  is  probable.  One  future  is  no  action  or  no  change  from  existing 
conditions.  This  case  would  have  no  environmental  or  social  impacts  other 
than  those  expected  under  present  conditions.  However,  with  no  action, 
several  opportunities  will  be  forgone  including  utilization  of  a  renewable 
and  environmentally  clean  energy  source  and  capitalization  on  a  relatively 
economical  source  of  energy. 

A  mare  probable  alternative  future  is  the  development  of  lock  and  dam  7 
for  hydropower  by  someone  other  than  the  Federal  Government.  Low  cost  feder¬ 
ally  financed  loans  for  feasibility  studies  and  licensing  are  available  for 
investigation  of  proposed  projects  associated  with  existing  dams  not  being 
used  to  generate  hydropower.  Even  though  lock  and  dam  7  is  federally  owned, 
non-Federal  entities  are  not  prohibited  from  applying  for  hydropower  licensing 
at  such  a  Federal  site.  In  addition.  Federal  low- interest  loans  for  con¬ 
struction  are  available  to  small  rural  communities  and  certain  nonprofit 
organizations  for  such  developments.  Thus,  if  the  Federal  Government  does 
not  add  hydropower  to  lock  and  dam  7,  some  other  interest  might. 
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Impacts  of  non-Federal  development  would  probably  not  differ  appreciably 
from  those  that  would  occur  with  Federal  development.  Opportunities  forgone 
in  the  no  action  alternative  would  be  regained  with  this  alternative. 

PLANNING  CONSTRAINTS 

Any  possible  hydropower  development  plan  proposed  for  lock  and  dam  7  must 
be  technically  and  economically  sound,  socially  and  environmentally  acceptable, 
and  capable  of  being  implemented.  Technical  factors  include  constraints  that: 

1.  The  plan  fit  in  with  the  geometric  configuration  of  the  existing 
structure  and  not  adversely  affect  navigation,  which  is  the  principal  and 
primary  purpose  for  lock  and  dam  7. 

2.  The  plant  must  operate  as  a  run-of-river  facility  chiefly  to  eliminate 
adverse  environmental  effects. 

To  be  recommended  for  further  study,  the  selected  plan  must  be  economi¬ 
cally  justified.  In  other  words,  the  benefits  of  the  installation  must  out¬ 
weigh  the  costs  for  construction  and  maintenance. 

Possible  adverse  impacts  on  wild  and  scenic  rivers,  historic  sites,  en¬ 
dangered  species,  migratory  fish,  wildlife,  and  other  environmental  amenities 
must  be  assessed.  Significant  impacts  should  be  eliminated  if  possible  and 
mitigated  when  they  cannot  be  eliminated. 


Finally,  the  authority  for  this  Section  216  reevaluation  study  limits 
the  area  of  consideration  solely  to  that  of  the  original  and  existing  pro¬ 
ject.  Any  other  options  not  directly  associated  with  lock  and  dam  7  would 
have  to  be  addressed  under  other  authorities. 

PLANNING  OBJECTIVES 


The  objectives  of  the  study  are  derived  from  problems  identified  for 
the  area  and  from  Federal,  State,  and  local  laws  and  regulations.  In  addition, 
the  "Principals  and  Standards  for  Planning  Water  and  Related  Land  Resources" 
require  that  all  federally-assis ted  water  resource  projects  be  planned  to 
achieve  the  national  objectives  stated  earlier. 

Specific  planning  objectives  are  definite  needs,  opportunities,  and  pro¬ 
blems  that  can  be  addressed  to  enhance  national  economic  development  or  envi¬ 
ronmental  quality.  Specific  planning  objectives  for  this  study  include: 

1.  Increase  the  national  economic  efficiency  through  the  development 
and  full  utilization  of  a  renewable  and  less  costly  energy  source,  thus 
helping  to  reduce  dependence  in  foreign  fuels  in  the  Nation  and  study  area 
during  the  period  of  analysis. 

2.  Contribute  to  a  maximum  reduction  in  the  use  of  nonrenewable  fossil 
fuels  in  the  study  area  and  the  Nation  during  the  period  of  analysis,  resulting 
in  conservation  of  those  resources  and  in  the  enhancement  of  the  environment 

by  reducing  air  pollution  associated  with  plant  emissions  and  terrestrial 
degradation  associated  with  fossil  fuel  discovery  and  mining. 

3.  Minimize  site-specific  environmental  effects  of  hydropower 
development . 
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FORMULATION  OF  PRELIMINARY  ALTERNATIVES 


PLAN  FORMULATION  RATIONALE 


The  purpose  of  the  formulation  of  preliminary  plans  is  to  identify  and 
evaluate  alternative  measures  for  fulfilling  the  national  and  specific 
planning  objectives.  Plan  formulation  is  iterative  and  designed  to  identify 
and  evaluate  all  possible  solutions  so  that  the  best  and  most  feasible  solu¬ 
tion  can  be  selected.  For  this  reconnaissance  report,  formulation  is  not 
based  on  detailed  technical  evaluation  of  all  preliminary  alternatives,  but 
is  based  to  a  large  degree  on  professional  judgment.  The  level  of  detail 
for  this  report  is  only  designed  to  answer  whether  a  feasible  solution  can 
probably  be  developed  and  whether  the  study  should  be  continued.  If  warranted, 
feasibility  studies  will  commence,  and  alternatives  will  be  more  thoroughly 


evaluated. 

An  interdisciplinary  team  was  assembled  early  in  the  reconnaissance  study 
to  develop  a  strategy  for  selecting  a  site  along  the  dam  and  adjoining  dike  at 
which  installation  of  hydropower  might  be  most  practical  from  all  viewpoints 
of  the  team.  After  the  site  was  selected,  the  team  met  periodically  to 
evaluate  the  different  scales  of  development  and  use  of  different  machinery 
to  find  the  most  cost  effective  and  least  environmentally  damaging  measures. 
The  following  sections  provide  more  details  on  how  the  preliminary  plan  for 
hydropower  addition  at  lock  and  dam  7  was  developed. 
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LOCATIONS  CONSIDERED 


As  discussed  under  Existing  Conditions  and  shown  on  plates  1  and  2, 
lock  and  dam  7  consists  of  the  navigation  and  auxiliary  locks,  the  dam 
with  adjustable  roller  and  tainter  gates,  an  earth  dike  and  spillway  con¬ 
necting  the  dam  to  French  Island,  and  the  Onalaska  earth  dike  and  spillway 
which  extends  from  French  Island  to  La  Crosse  County  on  the  Wisconsin  side 
of  the  river.  Consideration  was  given  to  locating  the  hydroelectric  plant 
at  several  sites  along  the  area  described  above. 

The  Onalaska  spillway  adjacent  to  the  Wisconsin  mainland  discharges 
water  from  the  Black  River  which  flows  along  the  east  side  of  French  Island 
and  joins  the  Mississippi  River  at  the  island's  downstream  end.  The  spill¬ 
way  and  dike  were  built  to  prevent  Mississippi  River  flows  from  diverting 
through  the  Black  River  channel,  thus  holding  up  the  navigation  pool  after 
the  navigation  lock  and  dam  and  earth  dike  to  French  Island  were  completed. 

The  spillway  is  designed  to  pass  flows  which  would  have  occurred  in  the  Black 
River  channel  under  natural  (before  lock  and  dam  7)  conditions. 

To  be  cost  effective,  hydropower  development  must  use  the  maximum  flow 
that  the  Mississippi  River  has  to  offer  at  lock  and  dam  7.  Placing  the 
development  at  the  Onalaska  spillway  would  divert  most  of  the  Mississippi 
River  flow  through  Lake  Onalaska  and  downstream  along  the  Black  River  channel. 
The  flow  regime  through  Lake  Onalaska  and  downstream  along  the  Black  River 
channel  would  be  modified  significantly.  Because  Lake  Onalaska  is  a  sensi¬ 
tive  and  relatively  fragile  environmental  system,  this  change  in  flow  would 
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have  adverse  impacts.  Also,  extensive  and  costly  channel  modifications 
along  the  Black  River  downstream  of  the  spillway  would  be  necessary  to 
accommodate  the  high  flows  associated  with  the  hydropower  development. 

For  the  above  reasons,  the  Onalaska  spillway  was  not  considered  further 
as  a  site  for  the  project. 

The  earth  dike  section  which  joins  the  navigation  dam  to  French  Island 
was  also  considered  as  a  potential  hydropower  site.  The  fixed  concrete 
spillway  offered  some  positive  aspects  for  construction.  The  easy  road 
access  to  the  east  end  of  the  spillway  from  French  Island  along  the  dikes 
would  facilitate  construction  and  would  allow  for  access  for  future  main¬ 
tenance  and  operation  of  the  hydropower  plant.  However,  as  with  the  Onalaska 
spillway  site,  increased  flow  through  that  area  after  plant  construction 
would  change  flow  patterns  in  Lake  Onalaska.  In  addition,  the  increased 
flows  would  adversely  affect  the  wetland  areas  downstream  of  the  spillway. 

For  these  latter  reasons,  the  dike  section  was  dismissed  as  a  possible  site 
for  the  development. 

Because  maintaining  flows  essentially  as  they  presently  exist  appears 
to  have  the  least  negative  impacts,  the  area  in  and  around  the  existing  lock 
and  dam  structure,  where  most  Mississippi  River  flow  is  passed,  seemed  most 
appropriate.  Several  locations  in  that  area  were  considered. 


In  some  respects,  the  auxiliary  lock  which  was  never  completed  for 
navigation  would  be  an  ideal  site  for  hydropower  units.  The  auxiliary 
lock  could  be  dewatered  relatively  easily  for  the  construction  of  the 
hydropower  plapt.  Its  proximity  to  the  main  lock  control  station  would 
aid  in  the  monitoring  of  the  facility  and  maintenance  after  construction. 

In  addition,  a  design  for  the  auxiliary  lock  at  lock  and  dam  7  could  be 
almost  universally  applied  at  other  locks  and  dams  along  the  Mississippi 
River  with  unused  auxiliary  locks.  For  this  study,  locating  the  plant  in 
the  auxiliary  lock  was  not  considered.  Because  the  flow  which  would  pass 
through  the  auxiliary  lock  with  the  hydropower  plant  in  place  is  large,  it 
was  felt  that  pavigation  might  be  adversely  affected.  A  model  study  of  the 
plant  located  in  the  auxiliary  lock  would  be  necessary  to  develop  a  plan 
which  would  enpure  that  no  such  effects  would  occur.  Funding  and  time 
allotted  for  the  reconnaissance  did  not  allow  such  an  in-depth  evaluation. 
For  this  reasop  and  because  using  the  auxiliary  lock  for  hydropower  would 
eliminate  the  future  option  of  its  use  as  a  navigation  lock,  the  site  at 
the  auxiliary  lock  was  eliminated  from  consideration,  at  least  for  this 
preliminary  stage  of  study. 

The  tainter  gate  bays,  because  they  are  farthest  from  the  navigation 
channel,  seemed  to  be  the  best  "in  river"  site  for  installing  hydropower. 
Flow  opening  through  the  gate  bays  to  provide  for  flood  flows  must  generally 
be  preserved  and  is  a  constraint  on  applications  in  the  gate  bays.  Main¬ 
taining  adequate  opening,  however,  was  not  seen  as  insurmountable,  and  the 
gate  bays  were  retained  for  consideration  as  plant  sites. 
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The  area  in  the  storage  yard  adjacent  to  the  tainter  gates  and  the 
portion  of  the  dike  adjoining  the  storage  yard  was  considered.  This  area 
would  accommodate  more  traditional  construction  methods  and  plant  designs 
compared  with  those  probable  in  the  tainter  gate  bays.  Hydropower  develop¬ 
ment  in  this  area  would  probably  not  affect  navigation.  Moving  eastward  to 
any  great  length  along  the  dike,  however,  might  affect  the  outflow  channel 
from  Lake  Onalaska  which  exits  north  of  the  small  island  just  upstream  of 
the  area  as  shown  on  plate  2.  This  storage  yard  area  was  also  considered 
further  as  a  plant  site. 

The  sites  being  considered  further  have  engineering  considerations  which 
may  not  preclude  development  of  a  hydropower  project,  but  do  affect  the 
feasibility  of  the  project.  One  of  these  considerations  involves  the  con¬ 
struction  of  cofferdams  above  and  below  the  gated  concrete  dam  and  portions 
of  the  storage  yard.  Because  of  the  depth  of  scour  in  these  areas,  cofferdam 
construction  of  sand  materials  from  excavation  would  result  in  a  cofferdam 
with  a  wide  bottom  and  long  side  slopes.  When  the  cofferdam  is  tied  into  the 
dam,  five  or  six  tainter  gates  would  have  to  be  closed.  Closing  of  such  a 
large  number  of  gates  would  interfere  with  normal  discharges,  so  a  steel  cell 
cofferdam  plan  using  a  narrow  tie-back  intact  at  the  piers  was  considered. 

The  steel  cells  are  more  costly,  but  provide  a  suitable  alternative  for 
cofferdams  during  construction. 


Finally,  placement  of  the  hydropower  project  in  the  storage  yard  dike 
area  would  involve  a  large  amount  of  excavation,  primarily  for  the  discharge 
channel.  Though  the  gated  concrete  dam,  storage  yard,  and  storage  yard  dike 
project  sites  all  have  some  restrictions,  none  are  considered  severe  enough 
to  preclude  further  study. 

ALTERNATIVES  CONSIDERED 


As  described  in  the  preceding  section  and  shown  on  the  following  photo¬ 
graph,  locating  potential  development  at  lock  and  dam  7  was  primarily  con¬ 
sidered  along  the  dike  adjacent  to  the  storage  yard,  in  the  tainter  gate  bays, 
and  in  the  storage  yard  area. 


Three  optional  scales  of  development  were  considered  to  better  optimize 


the  project.  Because  All is -Chalmers  tube  turbine  units  are  standardized 
and  appeared  to  be  most  economical  for  low-head  applications,  the  three 
levels  of  development  were  based  on  using  those  units.  A  3,000-millimeter 
(9.84  foot)  runner  diameter  unit  was  selected,  primarily  because  of  head  and 
flow  characteristics.  The  three  optional  scales  of  development  considered 
using  8,  12,  and  16  of  the  standard  3,000-millimeter  units  which  at  a  rated 
head  of  7.0  feet  would  produce  4.8,  7.2,  and  9.6  MW,  respectively.  These 
figures  are  lower  than  the  127  MW  reported  in  the  National  Hydropower  Study 
because  project  costs  rose  significantly  during  the  reconnaissance  study. 

Positioning  of  the  units  for  each  option  was  considered  at  various  sites 
along  the  area  near  the  east  end  of  the  dam  as  stated  above.  For  each  option, 
the  following  three  alternatives  were  considered: 

1.  Installing  all  units  in  the  dike  adjacent  to  the  storage  yard.  These 
alternatives  were  designated  "D"  in  the  following  figure. 

2.  Installing  six  units  in  the  storage  yard  bays  and  two  units  per¬ 
manently  in  the  far  eastern  tainter  gate  bay  with  additional  units  in  the  dike 
east  of  the  storage  yard.  These  alternatives  were  designated  "SD"  in  the 
following  figure. 

3.  Installing  six  units  in  the  storage  yard  bays  and  two  units  per¬ 
manently  in  the  far  eastern  tainter  gate  bay  as  above  with  additional  liftable 
units  in  the  adjoining  tainter  gate  bays.  These  alternatives  were  designated 
"GS"  alternatives  in  the  following  figure. 
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LOCK  1  DAM  NO.  7  HYDROPOWER  ALTERNATIVES 


PLANS  OF  OTHERS 

No  plans  for  development  of  hydropower  at  lock  and  dam  7  have  been 
considered  by  local  utility  companies,  public  entities,  or  other  Federal 
agencies . 

ASSESSMENT  AND  EVALUATION  OF  PRELIMINARY  ALTERNATIVES 

NARROWING  ARRAY  OF  ALTERNATIVES 

Each  preliminary  alternative  was  evaluated  by  the  interdisciplinary 
team.  The  following  table  shows  the  results  of  the  assessment/evaluation. 


Preliminary  alternatives  matrix 
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As  shown  on  the  table,  the  dike  alternatives  (8D,  12D,  and  16D)  rank 
lower  in  relation  to  comparative  scales  of  development  of  the  "SD"  and  "GS" 
alternatives.  The  construction  first  costs  for  the  dike  (D)  alternatives 
are  slightly  higher,  and  adverse  environmental  effects  are  more  severe. 

However,  alternative  8D  ranks  second  overall. 

The  environmental  effects  are  more  adverse  for  the  dike  (D)  alterna¬ 
tives  for  two  reasons.  First,  placing  hydropower  generation  facilities  in 
the  dike  would  require  significantly  more  excavation  for  headrace  and  tailrace 
channels.  This  material  would  probably  have  to  be  trucked  to  an  upland 
disposal  site.  Other  alternatives  would  require  less  excavation,  and  the 
effects  of  transportation  and  placement  of  the  material  would  be  less 
environmentally  severe.  Second,  the  headrace  channel  for  the  dike  altern¬ 
atives  would  encroach  on  the  small  island  just  north  and  east  of  the  storage 
yard.  The  damage  to  the  island  and  the  proximity  of  the  headrace  channel 
to  the  outlet  of  Lake  Onalaska  north  of  the  island  would  cause  adverse 
effects.  Probably  most  significant  is  the  likelihood  of  changed  lake  out¬ 
flows  which  might  adversely  affect  the  Lake  Onalaska  ecosystem. 

Placing  the  units  in  the  storage  yard  dike  (alternatives  12SD  and  16SD) 
compares  closely  in  cost  with  the  gate-storage  yard  alternatives  (12GS  and 
16GS) .  Environmental  effects  are  slightly  but  not  significantly  more  adverse. 
Certainty  of  constructability,  however,  is  greater  for  alternatives  12SD  and 
16SD.  Thus,  the  overall  ranking  is  comparatively  higher  for  the  SD  alterna¬ 
tives  than  the  overall  ranking  ol  the  GS  alternatives. 
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As  stated  earlier,  formulation  is  intended  t«  develop  the  optimal 
scale  of  development  from  among  a  range  of  options.  Alternatives  8S  and 
8D  are  ranked  first  and  second  overall.  However,  because  both  consider 
installation  of  the  same  scale  of  development  (eight  units),  only  alter¬ 
native  8S  was  retained  for  further  consideration.  Since  alternative  12SD 
was  ranked  third  overall  it  was  also  retained  for  further  consideration. 
None  of  the  16-unit  alternatives  were  retained  because  of  their  low  ranking 
and  doubtful  economic  feasibility. 

SELECTED  ALTERNATIVES 


* 

L.'  ’ 


r- 


As  discussed  in  the  previous  section,  two  alternatives  were  considered 
for  further  study  —  alternative  8S  which  consists  of  six  standard  tube 
turbine  urjits  located  in  the  storage  yard  area  and  two  standard  units  in 
the  east  tainter  gate  bay  of  the  dam  and  alternative  12SD  which  is  similar 
to  the  above  alternative  with  four  additional  units  located  in  the  dike  adjaceni 
to  the  storage  yard.  The  following  sections  evaluate  and  assess  these 
alternatives  from  their  economic  and  environmental  perspectives  as  well  as 
their  physical  and  engineering  feasibility.  Financial  feasibility  analysis 
to  determine  specific  cash  flow  characteristics  of  the  project  was  not  under¬ 
taken  for  this  stage  of  study. 


ECONOMIC  ANALYSIS 


Economic  feasibility  analysis  compares  economic  costs  with  project 
benefits.  The  comparison  is  made  using  a  common  value  base.  Costs  and 


benefits  are  stated  in  dollar  values  as  of  October  1980,  and  this  fixed 
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price  level  is  used  for  valuing  future  costs  and  benefits.  The  time  frame 


used  for  the  benefit-cost  analysis  begins  in  1990  when  the  project  is 
assumed  to  be  installed  and  extends  through  the  100-year  economic  life  of 
the  project  (to  2090).  Therefore,  the  benefit-cost  comparison  was  prepared 
for  the  year  1990  using  1980  dollars  and  prices. 


The  Chicago  Regional  Office  of  the  Federal  Energy  Regulatory  Commi  sion 
(FERC)  did  the  benefit  analysis  of  a  hydropower  addition  to  lock  and  dam  7. 
In  its  3  December  1980  letter  to  the  St.  Paul  District,  FERC  calculated 
the  benefits  as  follows: 

Using  a  coal-fueled  steam-electric  plant  as  the  most  likely 
alternative  to  the  proposed  hydroelectric  project,  power  values 
are  summarized  in  the  attached  table.  These  are  "at-market" 
values;  no  transmission  line  costs  for  the  hydroelectric  develop¬ 
ment  have  been  included.  All  values  are  based  on  October  1,  1980 
levels  and  reflect  the  following  general  assumptions. 

Basis  for  Measuring  Power  Value 

Power  values  are  the  benefits  produced  by  a  hydroelectric 
plant  and  reflect  a  measure  of  society’s  "willingness  to  pay" 
for  the  power  produced.  Because  willingness  to  pay  cannot  be 
directly  measured,  power  values  are  based  on  the  surrogate 
costs  of  constructing  and  operating  the  most  likely  alterna¬ 
tive  if  the  hydroelectric  project  is  not  constructed.  This 
cost  is  given  as  the  investment  cost  (capacity  value)  necessary 
to  construct  the  most  likely  alternative  and  the  production 
cost  (energy  value)  which  results  from  operation  of  the 
alternative. 
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Power  values  are  based  on  an  analysis  of  the  difference  in 
"system"  costs  resulting  from  the  system  being  operated  using 
the  alternative  and  using  the  proposed  hydropower  addition. 
System  operating  costs  for  each  of  these  cases  are  simulated  us¬ 
ing  a  probabilistic  production  costing  computer  model.  The 
POWRSYM  Version  48  production  costing  model  was  used  for  this 
analysis . 


Electric  "System"  Simulated  Using  the  Model 

The  combined  MAPP  Pool  systems,  as  they  are  projected  to 
exist  in  1990,  were  selected  as  the  "system"  simulated  using  the 
production  costing  model.  For  1990,  the  total  energy  requirement 
for  this  system  is  projected  to  be  160,658,000  megawatt-hours 
with  a  peak  load  of  32,349  megawatts  expected  to  occur  during 
the  summer  period. 

Adjustment  Factors  Applied  to  Power  Values 

The  capacity  value  includes  a  credit  of  5.0  percent  to  reflect 
the  greater  operating  flexibility  of  the  hydroelectric  plant.  In 
addition,  the  capacity  value  has  been  reduced  by  6  percent  to 
incorporate  the  relative  value  of  the  hydroelectric  plant  capacity 
based  on  the  probability  distribution  describing  its  availability 
in  comparison  with  the  availability  of  the  coal-fueled  steam- 
electric  plant  alternative.  Accordingly,  the  capacity  value  given 
in  the  attached  table  is  applicable  to  the  installed  capacity  of 
the  proposed  hydroelectric  plant  and  already  incorporates  the 
consideration  of  dependable  capacity. 

The  energy  values  given  in  the  attached  table  reflect  the 
inclusion  of  the  "energy  value  adjustment"  which  results  from  the 
difference  in  annual  "system"  energy  production  between  the  steam- 
electric  alternative  and  the  hydroelectric  project.  For  the 


energy  values  shown,  a  credit  of  0.9  mill/kWh  was  included. 
Energy  values  are  given  based  on  both  current  fuel  cost 
levels  and  on  projected  real  fuel  price  increases.  Esca¬ 
lated  real  fuel  costs  assume  a  1990  project-on-line  date 
and  a  7  3/8  cost  of  money  to  levelize  them  over  the  100-year 
life  of  ttye  hydroelectric  plant.  Real  fuel  cost  escalation 
factors  were  taken  from  Department  of  Energy  data  published 
January  23,  1980  in  the  Federal  Register,  Part  IX. 
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POWER  VALUE  SUMMARY 
Lock  and  Dam  No.  7,  Mississippi  River 
(October  1,  1980  Cost  Base  and  7-3/8%  Cost  of  Money) 


4800  kW  -  8  Unit  Installation 


Capacity  Value 

(based  on  installed  capacity) 

Energy  Value  - 

Current  Fuel  Costs 
Escalated  Real  Fuel  Costs 


$97.00/kW-yr 


$18. 7/MWh 
$28. 2/MWh 


Annual  Hydroelectric  Benefit 


Energy  Benefit 

32563  MWh  @  $28. 2/MWh  $  918,277 

Capacity  Benefit 

4800  kW  <?  $97.00/kW-yr 

Total  Annual  Benefit 


7,200  kW  -  12  Unit  Installation 
Capacity  Value 

(based  on  installed  capacity) 

Energy  Value  - 

Current  Fuel  Costs 
Escalated  Real  Fuel  Costs 


Annual  Hydroelectric  Benefit 
Energy  Benefit 

47665  JWh  9  $28.4/MWh  $1,353,686 

Capacity  Benefit 

7200  kW  @  $97.00/kW-yr  $  698,400 

Total  Annual  Benefit  $2,052,086 


$97.00/kW-yr 


$18.8/MWh 

$28.4/MWh 


$  465,600 

$1,383,877 


(end  of  excerpt  from  FERC  letter) 


The  following  table  shows  annualized  costs  and  benfits  of  the  two 
alternatives  considered.  The  table  on  page  35  further  breaks  down  NED 
benefits  and  costs  in  the  format  suggested  in  the  14  December  1979 
Federal  Register,  Subpart  H  -  NED  Benefit  Evaluation  Procedures:  Power 
(Hydropower) . 


Average  annual  costs 

and  benefits 

(1) 

Amount  ($l,000's) 

4,800  kW  7,200  kW 

Item 

(8  units) 

(12  units) 

First  costs 

16,300 

24,600 

Present  worth  of  deferred  costs  (2) 

73 

103 

Interest  during  construction  (3) 

993 

1,499 

Present  worth  of  salvage  value  (4) 

21 

31 

Net  Federal  investment 

17,345 

26,171 

Average  annual  charges 

1,280 

1,932 

Operation  and  maintenance 

67 

102 

Average  annual  costs 

1,347 

2,034 

Average  annual  benefits 

1,384 

2,052 

Net  benefits 

37 

18 

Benefit-cost  ratio 

1.03 

1.01 

(1)  7  3/8-percent  interest  rate,  October  1980  prices. 

(2)  Deferred  costs  are  the  present  worth  of  the  value  of  costs  re¬ 

quired  for  project  rehabilitation  at  year  50, 

(3)  Considers  2-year  construction  period. 

(4)  Considers  present  worth  of  the  value  of  salvageable  machinery 

at  year  50  and  year  100. 
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Summary  of  annualized  NED  benefits  and 
costs  for  structural  measures  (1) 


Net  benefits  are  $37,000  and  $18,000  for  the  4,800-kW  and  7,200-kW 
plants,  respectively.  The  4,800-kW  plant  has  a  slightly  greater  benefit- 
cost  ratio  (1.03  compared  with  1.01).  Both  sizes  were  evaluated  to  deter¬ 
mine  their  internal  rate  of  return  (see  the  following  figure).  The  in¬ 
ternal  rate  of  return  for  both  units  is  between  7  3/8  and  percent. 


ENVIRONMENTAL  IMPACTS 


No  Action  Alternative 

The  no-action  alternative  would  not  alter  existing  projected  conditions. 
However,  Lake  Onalaska  would  continue  to  degrade  as  indicated  in  Appendix  E. 

8-  and  12-Unit  Alternatives 


Construction  Impacts  -  Terrestrial  construction  impacts  would  result  from 
construction  of  an  access  road,  construction  storage  yard,  and  approaches 
for  a  cofferdam;  construction  site  preparation;  excavation  of  a  discharge 
channel;  construction  of  a  powerline  corridor;  and  disposal  of  excavated 
and  dredged  materials.  About  7  acres  of  floodplain  forest  would  be  dis¬ 
turbed  by  construction,  in  addition  to  an  undetermined  area  needed  for 
dredged  and  excavated  material  disposal.  Transmission  lines  could 
interfere  with  the  flight  of  migratory  birds.  Construction  activity, 

noise,  and  dust  would  disturb  wildlife  in  the  immediate  area. 


Aquatic  construction  impacts  would  result  from  excavation  of  an  intake 
and  discharge  channel,  installation  and  removal  of  temporary  cofferdams,  con¬ 
struction  of  a  permanent  closing  dike,  and  construction  of  a  stream  crossing 
for  the  access  road  at  the  spillway.  The  12-unit  alternative  would  require 
the  excavation  of  more  material  from  the  riverbed  than  would  the  8— unit  alter¬ 
native.  Approximately  5  acres  of  substrate  would  be  altered.  Benthic  life 
there  would  be  destroyed,  and  some  fish  habitat  would  be  lost.  Placement  of 
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rock  riprap  would  increase  hard  substrate  available  for  benthic  macro¬ 
invertebrates.  Increases  in  turbidity  and  suspended  solids  in  the  water 
column  would  be  temporary  and  fairly  localized.  River  flow  patterns  would 
be  altered  during  construction  by  the  cofferdams.  These  changed  flow 
patterns  could  affect  Lake  Onalaska  flow  patterns  and  the  tailwater  fishery. 

Operation  Impacts  -  The  hydropower  installation  would  be  operated  in  a 
run-of-river  mode,  with  no  changes  to  the  existing  water  level  regime. 

No  impacts  to  the  shoreline  of  pools  /  and  8  resulting  from  fluctuating 
water  levels  are  expected.  Riverbanks  subjected  to  increased  current 
velocities  near  the  powerhouse  would  be  riprapped. 

Increased  human  activity  in  the  area  and  noise  from  the  powerhouse  could 
disturb  wildlife  in  the  area.  Transmission  lines  could  interfere  with  the 
flight  of  migratory  birds. 

Changes  in  flow  patterns  through  the  dam  could  alter  flow  patterns  and 
the  sedimentation  rate  in  Lake  Onalaska.  Tailwater  flow  would  be  altered 
considerably,  with  much  of  the  river  flow  diverted  through  the  turbines. 
Changes  in  bottom  contour,  substrate,  and  current  velocities  would  change 
the  character  of  tailwater  fish  habitat  at  lock  and  dam  7.  Diversion  of 
water  through  the  turbines  could  restrict  fish  movements  through  lock  and 
dam  7. 
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No  gas  supersaturation  problems  are  expected.  Aeration  of  water 
passing  through  the  dam  could  be  reduced,  but  is  not  expected  to  signi¬ 
ficantly  alter  dissolved  oxygen  conditions  in  the  river. 

The  size  of  the  tube-type  turbines,  the  low  head,  and  the  relatively 
slow  speed  of  the  runners  should  allow  survival  of  most  fish,  fish  eggs, 
fish  larvae,  drifting  macroinvertebrates,  and  other  plankton  passing  through 
the  units.  The  magnitude  of  potential  increased  fish  mortality  caused  by 
entrainment  and  impingement  and  the  impact  of  any  increased  mortalities  on 
fish  populations  are  not  known. 

Social  Impacts  -  Social  impacts  resulting  from  construction  activity,  noise, 
and  dust  would  be  most  severe  in  residential  areas  on  French  Island. 

Social  controversy  could  arise  through  selection  of  a  transmission  line 
corridor,  dredged  material  disposal  sites,  inequitable  distribution  of 
project  costs  and  benefits,  and  conflicts  with  recreation  or  management 
of  wildlife  and  fish  refuge  lands. 

Recreation  Impacts  -  Altered  tail  water  flow  patterns  could  cause  safety 
problems  for  recreational  boaters.  Reduced  tail  water  fishing  and  access 
to  fishing  locations  could  adversely  affect  recreation  in  the  immediate 
project  area.  Most  impacts  associated  with  construction  are  expected  to 
be  minor  and  short  term.  Improvements  to  current  recreation  use  at  the 
site  could  be  accounted  for  during  project  construction. 
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^.m.Pac^s  °n  Cultural  Resources  -  Most  of  the  proposed  construction  areas  were 
disturbed  during  construction  of  lock  and  dam  7.  The  potential  for  finding 
intact  prehistoric  and/or  archaeological  sites  in  the  immediate  project 
area  is  low. 


Project  coordination  has  been  initiated  with  the  Wisconsin  State 
Archaeologist,  State  Historic  Preservation  Officer,  and  Heritage  Conser¬ 
vation  and  Recreation  Service. 

A  more  thorough  discussion  of  impacts  associated  with  the  selected 
alternatives  is  presented  in  Appendix  E. 

Outstanding  Environmental  Issues  Associated  with  Hydropower  Development 
at  Lock  and  Dam  7 


The  following  is  a  list  of  environmental  issues  that  deserve  special 
attention  in  future  planning  efforts  for  hydropower  development  at  lock  and 
dam  7.  Some  of  these  issues  have  been  identified  as  important  by  the  Fish 
and  Wildlife  Service  in  initial  coordination  (see  letter  in  Appendix  B) . 
Further  detailed  studies  are  necessary  to  quantify  existing  resources  that 
might  be  affected,  better  predict  the  type  and  magnitude  of  potential  impact 
and  develop  appropriate  plans  for  mitigating  or  minimizing  adverse  impacts. 


1.  Impacts  of  construction  on  wetlands. 


2.  Effect*  of  hydropower  operation  on  Lake  Onalaska  flow  patterns 
and  the  associated  impact  on  sedimentation  rates  and  the  aquatic  biota  in 
Lake  Onalaska. 


3.  Effects  of  altered  tailwater  flow  patterns  and  fish  habitat  on 

i ish  populations  and  fish  utilization  of  the  lock  and  dam  7  tailwater  area. 

4.  The  potential  for  entrainment  and  impingement  of  adult  fish,  eggs, 
larvae,  and  young  in  the  turbines  and  the  impact  of  increased  mortality 
caused  by  entrainment  and  impingement  in  the  hydro  units  on  fish  populations. 

5.  The  impacts  of  transmission  lines  on  migratory  waterfowl. 


6.  The  impacts  of  construction  on  endangered  species,  especially  the 
Higgins'  eye  pearly  mussel  and  bald  eagle. 


7.  The  effects  of  a  hydropower  installation  on  the  lock  and  dam  7 
tailwater  sport  fishery  and  associated  recreation. 


8.  The  effect  of  construction  on  social  conditions  on  French  Island. 


9.  The  effects  of  construction  on  any  currently  unknown  cultural 
resources  in  the  project  area. 
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HYDROLOGIC  POWER  AND  ENERGY  ANALYSIS 


Following  is  a  shortened  discussion  of  the  hydrologic  power  and  energy 
analysis  found  in  Appendix  C  of  this  report.  For  further  information  and 
location  of  plates  mentioned  below  consult  Appendix  C. 

Average  Annual  Energy 

The  flow-duration  technique  was  used  to  estimate  annual  energy  pro¬ 
duction.  Daily  flows  for  the  period  of  record  were  grouped  into  flow  classes. 
Each  flow  class  was  plotted  according  to  its  cumulative  percentage  of  occur¬ 
rence.  The  result  is  the  flow-duration  curve  shown  on  plate  C-l. 

The  head,  or  difference  between  the  head  and  tailwater  elevations,  at 
lock  and  dam  7  varies  significantly.  The  head  reduces  with  increasing  flows. 
The  gross  head  was  reduced  by  the  estimated  trashrack  and  tailrace  losses 
to  produce  the  curve  of  estimated  net  head  shown  on  plate  C-l. 

Using  the  flow  and  net  head  values  for  each  percentage  of  occurrence, 
power  values  for  the  8-  and  12-unit  options  were  developed.  Power  values 
are  also  plotted  on  curve  C-l. 

Average  annual  energy  is  represented  by  the  area  under  the  power  curve. 
The  average  annual  energy  calculated  for  the  8-unit  option  is  33,000  MWh(l); 
that  for  the  12-unit  option  is  45,300  MWh(l) . 
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(1 )  These  values  are  slightly  different  from  the  summation  of  average 


weekly  generation  values  used  for  benefit  calculations.  The  effect  of 
using  above  energy  values  is  a  0.9-percent  increase  in  total  benefits  for 
the  8-unit  option  and  a  3-percent  decrease  in  total  benefits  for  the  12- 
unit  option. 

Ave rage  Meekly  Generation 

FERC  used  a  computer  program  to  estimate  benefits  attributable  to  the 
project.  The  program  requires  average  weekly  generation  values  as  input. 
Average  weekly  generation  values  were  developed  for  each  option.  Appendix 
C  discusses  the  method  used  to  arrive  at  these  weekly  values.  Plate  C-6 
shows  the  average  weekly  generation.  Total  average  annual  energy  using  the 
weekly  generation  techniques  is  32,563  and  47,665  MWh  for  the  8-  and  12- 
unit  options,  respectively. 

Firm  Power  Evaluation 


During  July-August  and  December-January  each  year,  power  demand  is  high, 
and  the  reliability  of  capacity  is  critical.  To  evaluate  the  capacity  of 
the  8-  and  12-unit  options  during  these  critical  periods,  power-duration 
curves  for  July-August  and  December-January  for  the  period  of  record  were 
developed.  Using  these  curves  (plates  C-3  and  C-4)  firm  power  values  were 
determined  for  various  degrees  of  reliability  in  percent  and  are  shown  below. 
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Firm  power  values  for  lock  and  dam  7 


Installed 

capacity  _ December- January _  _ July-August 


(kW) 

85% 

90% 

95% 

80% 

85% 

90% 

4,800 

4,100 

3,900 

3,600 

3,300 

2,900 

2,200 

7,200 

4,900 

4,600 

4,000 

4,300 

3,900 

3,000 

MECHANICAL  AND  ELECTRICAL  FEATURES 


General 


A  standardized  packaged  predesigned  turbine- generator,  tubular-type, 
would  meet  the  hydraulic  conditions  at  this  site.  Plate  3  illustrates  the 
adaptation  of  information  furnished  for  the  Allis-Chalmers  predesigned  units. 
The  units  selected  would  be  capable  of  delivering  0.6  MW  each  with  a  rated 
head  of  7.0  feet.  The  major  equipment  furnished  as  part  of  each  package 
would  include  generator,  turbine,  control  panel,  cubicle  for  metering  equip¬ 
ment,  intake  gate  speed  increaser,  coupling,  blade  positioner,  and  oil  system. 

Intake  Structure 


The  existing  lock  and  dam  was  built  with  provisions  for  14  tainter  gate 
bays;  3  existing  storage  bays  would  be  used  for  this  project.  One  tainter 
gate  bay  would  be  closed  for  hydraulic  control  to  provide  space  for  an  addi- 
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t  ion  iJ  4c1ieratiu.il  jn  i c .  •  I 1  •  ,\it ,  n  •  .,<>  >  >  :nt-  used  ,  four  additional 

c  tv.'  c  ion  hays  voui  d  have  ti  be  p.  r.w -idea  :  ha  d  i  kt- .  The  water  passage 
i  ul  igurat  ion  la  cr.<.-  e>.  i  -  - 1  i  taint  c.-  .  » !  .  ..  t  i  m:  tn  to  is  r.ot  completely 
compatible  with  the  proposed  unit.-;.  f  he  r.  .  t  to ,  a  cotie.  re  te  transition  sec  • 
t  ion,  is  shown  or,  plate  i ,  would  be  used, 

Mechanl  c.i  1  if  qui.  patent 

The  on-off  control  or  intake  water  would  be  by  a  tainter  gate.  The 
gate  would  be  equipped  for  emergency  closure  upon  loss  of  power.  The  oper¬ 
ator  would  be  arranged  to  lower  the  gate  against  full  turbine  runaway  speed 
discharge.  The  bulkhead  slots  would  be  used  if  the  operating  gate  requires 
maintenance. 

An  overhead  bridge  crane  would  be  considered  for  maintenance  of  the 
turbines  and  generators.  This  would  allow'  inspection  of  the  runners  without 
the  need  for  a  mobile  crane. 

Standard  ceiling-type  exhaust  fans  would  be  provided  for  powerhouse 
cooling.  Because  the  generators  are  air  cooled,  the  fans  would  be  sized  to 
maintain  temperature  limits  using  outdoor  air  only. 

Two  small  submersible  pumps  would  be  provided  for  drainage  and  dewatering. 
Portable  pumps  could  also  be-  used  for  dewatering. 


if. 


Turbine 


An  adjustible  3-blade  tubular  turbine  available  from  several  manu¬ 
facturers  is  considered  because  it  is  the  largest  standardized  package  unit 
which  will  fit  the  existing  structure.  The  turbine  has  a  throat  diameter 
of  3,000  millimeters  (118.1  inches).  As  shown  in  the  following  figure,  at 
a  rated  head  of  7.0  feet,  generator  output  of  the  unit  can  be  estimated  at 
650  kW.  To  account  for  possibly  lower  than  advertized  efficiencies  and 
mechanical  and  transmission  losses  an  output  of  600kW  per  unit  was  adopted. 

Other  turbines,  such  as  bulb  turbines  and  "Ossberger"  cross-flow-type 
turbines,  may  be  suitable  for  this  installation.  All  suitable  turbine  types 
will  be  evaluated  during  the  feasibility  study. 

Generators  and  Breakers 

The  generator  would  be  a  synchronous  type,  rated  667  kVA,  0.9  PF,  3- 
phase,  60  Hz,  4.16  kV,  900  rpm.  A  drip-proof  guarded  enclosure  would  be 
provided  for  the  generator.  The  generator  would  have  an  80°C  rise  Class  B 
insulation  system  without  provisions  for  overload.  It  would  have  full  run¬ 
away  speed  capability  eliminating  the  need  for  a  disconnect  clutch.  The 
generator  breaker  will  be  a  metal  clad  drawout  type  rated  250  MVA  (nominal), 
5kV,  1,200  amp  continuous.  Breakers  will  be  combined  into  metal  clad  switch- 
gear  lineups  common  to  groups  of  four  units,  also  containing  generator  surge 
protection  and  instrument  transformers  as  well  as  station  service  switchgear 
in  two  of  the  lineups. 


Excitation  System 


The  excitation  system  for  the  unit  would  be  of  the  bus-fed,  power 
potential  source,  static  type,  excitation  power  being  derived  from  the 
generator  terminals.  During  starting,  the  generator  field  will  be  auto¬ 
matically  flashed  (permitting  generator  voltage  build-up)  from  a  rectified 
A-C  station  service  source. 

Unit  Control  and  Protective  Equipment 

A  complete  complement  of  generator  protective  relays  (differential,  over¬ 
voltage,  over  current,  etc.),  start-up  and  shut-down  controls  and  other  unit 
control  relays  would  be  provided  in  the  metal-clad  switchgear  lineup  con¬ 
taining  the  generator  circuit  breaker.  Synchronizing  would  be  accomplished 
by  speed  switches.  The  generator  breaker  would  close  at  95  percent  speed 
with  the  static  excitation  system  being  energized  at  98  percent  speed.  The 
generator  would  be  provided  with  connected  amortisseur  to  facilitate  pull-in 
with  the  system.  The  packaged  unit  would  have  electrical  and  mechanical  pro¬ 
tective  devices  as  indicated  on  the  following  one-line  diagram. 


BLADES  4  BLADES  4  BLADES  5  BLADES 


MAIN  ONE  LINE  DIAGRAM  -  L*0  Wo. 7  HYDRO  STATION  W£E£.:  FOR  12  UNIT  STATION  ADD  2  GENERATORS 

=  =  ■■  —  ~  TO  EACH  BUE  AMD  'MCRtA.SE  TRANSf  ORMER 

10  3750  K^A. 


Station  Service 


There  would  be  two  separate  sources  ot  station  service  power.  One 
source  would  be  bus  tap  between  two  generator  circuit  breakers  and  a  main 
power  transformer,  and  from  a  similar  tap  from  the  second  bus  as  shown  on 
plate  3.  Station  service  switchgear  would  be  arranged  to  provide  full 
service  from  either  source.  Also,  the  former  above  source  would  supply  station 
service  from  a  single  unit  when  generation  into  the  utility  system  is  shut 
down.  Station  service  switchgear  (4,160  volts)  would  be  included  in  gener¬ 
ator  circuit  breaker  switchgear  lineups.  Station  service  power  distribution 
would  be  at  480  volts  3-phase  and  120/240  volts  single  phase. 

Connection  to  Load 

A  3-phase  69-kV  overhead  transmission  line  would  tie  directly  to  the 
local  utility  substation.  The  substation  is  approximately  4  miles  from  the 
powerhouse  site.  The  plant  would  have  four  generator  step-up  transformers 
with  two  units  connected  to  each  transformer.  Each  transformer  would  be 
rated  3,000  kVA,  69  kV  "WYE"  connected  high-voltage  winding,  4.16  kV  "DELTA" 
connected  low  voltage  winding,  3-phase,  60  Hz.  The  transformers  would  be 
bused  together  on  the  high-voltage  side  through  disconnect  switches  at  the 
powerhouse  for  connection  to  the  transmission  line. 

12-Unit  Station 


For  a  12-unit  station,  6  generators  would  be  connected  to  each  bus.  The 
two  step-up  transformers  would  be  rated  at  3,750  kVA  for  the  12-unit  station. 
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CIVIL  FEATURES 


r* 


This  section  describes  the  civil  features  pertaining  to  the  installation 
of  tube  turbine  power  generating  units  at  lock  and  dam  7.  Civil  features 
would  include  the  powerhouse >  intake  and  exit  channels,  permanent  access,  and 
site  work.  A  brief  description  of  some  important  construction  considerations 
is  also  included. 

Powerhouse 


The  most  economically  feasible  powerhouse  location  studied  placed  two 
tube  turbine  units  in  the  end  tainter  gate  bay  of  the  existing  dam  and  six 
tube  turbine  units  under  the  existing  storage  yard  (Alternative  8S  -  eight 
turbines).  Placing  four  additional  tube  turbine  units  in  the  existing  dike 
adjacent  to  the  storage  yard  was  studied  as  a  second  alternative  (Alternative 
12SD  -  12  turbines) . 

The  powerhouse  would  be  made  of  reinforced  concrete  and  would  house  the 
power  generating  units  and  electrical  equipment.  Sheet-pile  cutoff  walls 
would  be  driven  at  the  upstream  and  downstream  edges  of  the  powerhouse  to 
prevent  undermining  of  the  structure.  Trash  racks  would  be  installed  up¬ 
stream  and  downstream  of  the  turbines.  Upstream  trash  racks  will  have  small 
openings  to  protect  the  turbines  from  damage  during  operation.  Downstream 
trash  racks  would  have  large  openings  to  prevent  debris  from  entering  the 
turbines  during  flood  conditions.  Flow  to  the  turbines  would  be  regulated  by 
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tainter  gates  installed  ups  t  ream.  .  i 


la  inter  gate 


i>  '■  o'.iit'ng 

could  be  used  for  the  turbine  installed  in  i  ■  e.>  !  -ciug  t  auter  gate  bay. 
Stoplog  grooves  would  be  provided  on  the  nos:  ream  nr.  ’  downstream  edges  of 
the  powerhouse  so  that  individual  pairs  .*f  turbines  could  be  dewatered  for 

maintenance. 

The  interior  of  the  powerhouse  is  totally  open  from  one  end  to  the  other 
with  the  interior  dimensions  and  layout  of  equipment;  virtually  identical  for 
each  pair  of  turbines.  The  powerhouse  would  he  underground  in  the  storage 
yard  and  dike  areas. 

Channels 


Intake  and  exit  channels  would  have  to  be  excavated  to  accommodate  turbine 
operations.  The  upstream  channel  invert  elevation  is  621.0  and  the  exit 
channel  invert  is  607.0.  The  invert  elevation  of  the  downstream  channel  is 
determined  by  submergence  requirements  for  the  turbines  selected.  Both  channels 
"daylight"  in  the  scour  holes  upstream  and  downstream  of  the  existing  dam. 

Riprap  is  placed  immediately  upstream  and  downstream  of  the  powerhouse  on  the 
channel  bottom  and  is  placed  full  length  on  the  channel  side.  The  riprap  will 
be  of  minimum  size  and  thickness  because  of  the  iow  entrance  and  exit 


velocities  (3  and  2  fps  (feet  per  second)). 


A  training  dike  constructed  of  material  excavated  for  the  powerhouse 
would  be  installed  upstream  of  the  powerhouse  on  the  left  bank.  The  purpose 
of  the  training  dike  is  to  prevent  the  turbines  from  drawing  flow  from  Lake 
Onalaska  which  could  suffer  environmental  damage. 

Access 

Permanent  access  for  operation  and  maintenance  of  the  powerhouse  would 
be  needed.  This  access  must  be  usable  during  flooding  of  the  Mississippi 
River.  To  provide  permanent  access  to  the  powerhouse,  a  road  would  be  built 
on  top  of  the  dike  extending  from  the  Wisconsin  side  of  the  river  to  the 
powerhouse  site.  A  bridge  designed  for  small  vehicle  traffic,  constructed  of 
precast  concrete  planks  with  steel  supports,  would  be  needed  to  cross  the 
1,000-foot  long  Onalaska  spillway.  Equipment  used  in  the  construction  of  the 
hydropower  facility  could  be  transported  to  the  site  by  raft  or  barge  or  by 
constructing  a  temporary  crossing  below  the  spillway.  An  alternative  to  the 
bridge  would  be  to  construct  a  crossing  downstream  of  the  spillway.  Ramps 
would  be  constructed  to  get  off  and  on  the  dike  and  a  culvert  provided  to 
cross  the  water  below  the  spillway.  The  culvert  crossing  would  be  washed 
away  by  spillway  overflow  every  25  years  and  would  have  to  be  replaced.  Access 
provided  downstream  of  the  spillway  would  not  be  usable  during  high  water.  A 
parking  and  turnaround  area  would  be  provided  at  the  powerhouse. 


Site  Work 


The  powerhouse  would  be  underground  except:  for  the  portion  installed 
in  the  existing  tainter  gate  bay.  The  storage  yard  would  be  restored  to 
its  original  size  and  elevation.  Restoration  of  tne  storage  yard  is  essen¬ 
tial  to  operation  of  the  lock  and  dam.  The  dike  would  also  be  restored  to 
its  original  size  and  elevation  if  alternative  12SD  is  selected,  because 
restoration  is  necessary  for  flood  control.  Most  of  the  site  work  would  be 
restoration  of  these  areas. 


Other  site  work  would  include  fencing  around  the  storage  yard  area  and 
the  establishment  of  grass  along  the  access  road  and  around  the  parking  area. 
Access  to  the  powerhouse  would  be  provided  outside  of  the  storage  yard. 


Construction 


The  following  items  must  be  considered  during  construction  of  the  hydro- 
power  facility: 


1.  Dewatering  would  be  required  to  construct  the  powerhouse.  Upstream 
and  downstream  cofferdams  would  need  to  be  placed  to  facilitate  the  dewatering. 
Placement  of  the  cofferdams  would  be  made  more  difficult  by  the  proximity  of 
the  upstream  and  downstream  scour  holes.  Because  the  soil  is  pervious,  the 
dewatered  area  would  have  to  be  pumped. 
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2.  Disposal  of  the  excavated  material  in  an  environmentally  acceptable 
manner  could  be  a  problem  because  of  the  large  volume  of  material  excavated. 

The  hydropower  facility  was  located  to  produce  minimum  excavation  but  the 
volume  is  still  large  enough  to  warrant  consideration. 

3.  A  temporary  storage  yard  would  have  to  be  provided,  especially  since 
the  construction  will  take  more  than  one  summer. 

4.  Installation  of  the  powerhouse  between  the  storage  yard  piers  would 
require  special  construction.  Sheet  pile  would  be  driven  around  the  piers  as 
shown  on  plate  3.  Steel  ties  would  then  be  installed  as  excavation  progresses 
to  provide  support  for  the  sheet  piling.  The  sheet  piling  would  remain  in 
place  and  be  used  as  forms  for  the  powerhouse.  This  method  of  construction 
would  be  cheaper  than  replacing  the  piers. 

i <y- 

5.  The  base  slab  in  the  existing  tainter  gate  bay  would  have  to  be 
chipped  away  to  accommodate  the  tube  turbine  as  shown  on  plate  3.  The  down¬ 
stream  part  of  the  powerhouse  would  require  a  pile  foundation  in  the  tainter 
gate  area  as  a  safety  measure  against  possible  undermining. 

CONCLUSIONS 

This  reconnaissance  investigation  establishes  that  hydropower  development 
at  lock  and  dam  7  is  technically  possible  and  economically  feasible  and  would 
not  cause  significant  environmental  damage.  Although  economic  justification 
for  a  hydropower  project  appears  marginal,  further  study  is  warranted  because 
economic  feasibility  will  be  positively  affected  by  rapidly  changing  technology 
and  probable  future  high  costs  of  alternative  energy  sources. 
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PLAN  FOR  FUTURE  STUDY 


The  favorable  economic  feasibility  finding  of  the  reconnaissance  study 
indicates  that  further  detailed  study  (a  feasibility  study)  is  justified  as 
was  suggested  in  the  conclusions. 

If  a  feasibility  study  is  undertaken,  it  would  be  designed  to  formulate 
a  viable  small  hydropower  project,  design  an  implementation  strategy,  and 
provide  the  basis  for  an  implementation  commitment.  The  significant  insti¬ 
tutional,  engineering,  environmental,  marketing,  and  economic 
aspects  will  be  defined,  investigated,  and  assessed  in  support  of  the  invest¬ 
ment  decision. 

A  feasibility  report  is  a  decision  document  that  defines  and  recommends 
a  course  of  action.  The  finding  of  a  feasibility  report  is  whether  a  commit¬ 
ment  to  implement  is  warranted.  If  the  finding  is  positive,  the  report  defines 
the  steps  necessary  for  implementation.  A  positive  economic  feasibility 
finding  is  normally  necessary  for  implementation.  However,  other  concerns 
can  be  equally  important  in  serving  the  broad  public  interest,  and  the  feasi¬ 
bility  study  would  be  performed  in  the  modem  spirit  of  wise  natural  resource 
management  and  the  multiobjective  planning  process. 

The  feasibility  study  would  begin  in  fiscal  year  1982  which  begins  in 
October  1981.  The  final  feasibility  report  is  scheduled  for  completion  in 
spring  1985.  After  completion  of  the  District's  report,  the  report  would  be 
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sent  forward  to  higher  Corps  echelons  for  review,  comment,  approval,  and 
final  submission  to  Congress  for  authorization  of  the  recommended  plan. 

The  figure  on  page  D-19  in  Appendix  D  illustrates  the  procedure  of  approval 
of  the  feasibility  report. 


The  level  of  detail  envisioned  for  the  feasibility  study  would  be 
sufficient  for  direct  development  of  plans  an-!  specifications  for  project 
implementation.  Assuming  prompt  funding  following  Congressional  authori¬ 
zation,  the  plant  would  be  completed  3  to  4  years  after  allocation  of  con¬ 
struction  funds. 

Appendix  D  outlines  in  detail  a  plan  of  study  for  the  lock  and  dam  7 
feasibility  investigation. 


EXECUTIVE  ORDER  11988 

Executive  Order  11988  requires  Federal  agencies  to  recognizt  the  signifi¬ 
cant  values  of  floodplains  and  consider  the  public  benefits  that  would  be 
realized  from  restoring  and  preserving  them*  It  is  the  Corps'  policy  to 
formulate  projects  which,  to  the  extent  possible,  avoid  or  minimize  adverse 
impacts  associated  with  the  use  of  the  floodplain  and  avoid  inducing  develop¬ 
ment  unless  there  is  no  practicable  alternative. 

Development  of  hydropower  at  lock  and  dam  7  requires  use  of  the  flood- 
plain  for  the  hydropower  facilities.  There  is  no  alternative  in  which  flood- 
plain  land  would  not  be  affected.  Hydropower  development,  however,  will  not 
induce  floodplain  development.  Expected  impacts  on  floodplain  values  are 
found  in  Appendix  E, 


57 


recommendation 


I  recommend  that  a  feasibility  report  be  prepared  and  that  it  be  allowed 
to  begin  immediately.  I  further  propose  that  the  report  be  comprehensive 
enough  so  that  it  can  be  used  as  a  basis  for  construction  authorization  by 
Congress  and  that  the  feasibility  report  be  completed  within  2  years  from 
the  date  of  this  report. 


WILLIAM  W.  BADGER 
Colonel,  Corps  of  Engineers 


District  Engineer 
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APPENDIX  A 

CONSTRUCTION  COST  ESTIMATE 

BASIS  FOR  COST  ESTIMATES 

Estimated  costs  in  this  appendix  are  generally  based  on  unit  prices 
adjusted  to  reflect  average  bid  prices  received  by  the  St.  Paul  District 
on  comparable  work.  Costs  for  electromechanical  machinery  are  an  exception 
These  costs  are  based  on  a  9  October  1980  quote  from  Allis-Chalmers . 

An  allowance  of  15  percent  for  contingencies  is  included  in  the  estimated 
costs. 

FIRST  COSTS 

The  detailed  estimate  of  first  costs  for  the  two  alternatives  fully 
evaluated  in  this  report  is  given  in  tables  A-l  and  A-2.  The  costs  shown 
are  based  on  October  1980  price  levels.  No  costs  for  lands  are  included 
because  the  site  considered  is  federally  owned. 


r  - — " — - — - — -  . 
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Table  A-l  -  Detailed  estimate  of  first 
in  storage  yard,  two  units 

costs  -  alternative  8S 
in  gate) 

(six  units 

a 

fc"  _  » 

Description 

or  item  Quantity 

Unit 

i  Unit  cost 

Total 

cost 

Tube  turbines 

8 

EA 

$1,043,000 

$8,344,000 

Powerhouse  civil  costs 

- 

LS 

2,400,000 

2,400,000 

Electrical  equipment 

- 

LS 

777,000 

777,000 

Miscellaneous  plant  equipment 

- 

LS 

180,000 

180,000 

Switchyard  civil  costs 

- 

LS 

20,000 

20,000 

Switchyard  equipment  costs 

- 

LS 

107,000 

107,000 

Transmission  line 

- 

LS 

223,000 

223,000 

Clearing  and  grubbing 

1 

AC 

1,200 

1,200 

Upstream  cofferdam 

12,000 

CY 

3.50 

42,000 

Downstream  cofferdam 

11,200 

CY 

3.50 

39,200 

Dewatering  . 

Excavation  ' 

- 

LS 

144,000 

144,000 

19,600 

CY 

2 

39,200 

Backfill 

15,000 

CY 

4 

60,000 

Sand  fill  (dike) 

20,000 

CY 

3 

60,000 

Riprap 

6,700 

CY 

22 

147,400 

Type  I  bedding 

3,100 

CY 

14 

43,400 

Type  II  bedding 

2,000 

CY 

14 

28,000 

Sheet  pile  (cells) 

8,900 

SF 

16 

142,400 

Cell  fill 

1,500 

CY 

3 

4,500 

Spillway  bridge 

- 

LS 

112,000 

112,000 

Dike  road 

- 

LS 

151,000 

151,000 

Wingwall  removal 

- 

LS 

28,000 

28,000 

Storage  yard  civil  work 

- 

LS 

218,000 

218,000 

Gate  civil  work 

- 

LS 

55,000 

55,000 

Storage  yard  piles 

- 

LS 

96,000 

96,000 

Subtotal 

13,462,300 

Contingencies 

2,019,300 

Subtotal 

15,481,600 

Engineering  and  design 

428,300 

Supervision  and  administration 

392,600 

Project  cost  (alternative  8S) 

16,302,500 

Use 

16,300,000 

Table  A-2  -  Detailed  estimate  of  first  costs  -  alternative  12SD 


(six  units  in  storage  yard,  two  units  in  gate,  four  units 
in  dike) _  _  _ _  _ _ _ 


Description 
or  item 

Quantity 

Unit 

Unit 

cost 

Total 

cost 

Tube  turbines 

12 

EA 

$1,043,000 

$12,516,000 

Powerhouse  civil  costs 

- 

LS 

3,595,000 

3,595,000 

Electrical  equipment 

- 

I.S 

1,111,000 

1,111,000 

Miscellaneous  plant  equipment 

- 

LS 

210,000 

210,000 

Switchyard  civil  costs 

- 

LS 

24,000 

24,000 

Switchyard  equipment  costs 

- 

LS 

139,000 

139,000 

Transmission  line 

- 

LS 

236,000 

236,000 

Clearing  and  grubbing 

3 

AC 

1,200 

3,600 

Upstream  cofferdam 

26,600 

CY 

3.50 

93,100 

Downstream  cofferdam 

14,200 

CY 

3.50 

49,700 

Dewatering 

- 

LS 

225,000 

225,000 

Excavation  '  ' 

166,000 

CY 

2 

332,000 

Backfill 

30,000 

CY 

4 

120,000 

Sand  fill  (dike) 

26,000 

CY 

3 

78,000 

Riprap 

15,900 

CY 

22 

349,800 

Type  I  bedding 

8,000 

CY 

14 

112,000 

Type  II  bedding 

5,600 

CY 

14 

78,400 

Sheet  pile  (cells) 

8,900 

SF 

16 

142,400 

Cell  fill 

1,500 

CY 

3 

4,500 

Spillway  bridge 

- 

LS 

2,000 

112,000 

Dike  road 

- 

LS 

iL-,000 

151,000 

Wingwall  removal 

- 

LS 

28,000 

28,000 

Storage  yard  civil  work 

- 

LS 

218,000 

218,000 

Gate  civil  work 

- 

LS 

55,000 

55,000 

Storage  yard  piles 

- 

LS 

96,000 

96,000 

Dike  piles  and  cut-off  wall 

- 

LS 

126,000 

126,000 

Dike  area  wingwalls 

- 

LS 

73,000 

73,000 

Subtotal 

20,278,500 

Contingencies 

3,041,800 

Subtotal 

23,320,300 

Engineering  and  design 

648,300 

Supervision  and  administration 

589,900 

Project  cost  (alternative  12SD) 

24,558, 500 

Use 

24,600,000 

Cl)  Includes  disposal  costs  as  appropriate. 


A- 3 


ESTIMATE  OF  ANNUAL  CHARGES 


Annual  charges  for  the  proposed  alternatives  are  based  on  an  interest 
rate  of  7  3/8  percent  and  an  amortization  period  of  100  years.  Also 
included  in  annual  charges  is  an  allowance  for  interest  during  an  assumed 
2-year  construction  period. 


Table  A-3  -  Estimate  of  annual  charges  -  alternative  8S  (six  units  in 


storage  yard,  two  units  in  gate) 


Item 

First  costs  or 
present  value 

Annual 

charges 

Construction  first  cost 

Present  value  deferred  cost  (1) 
Interest  during  construction 

Present  value  of  salvage  (2) 

Federal  investment 

$16,300,000 

73,000 

993,000 

-21,000 

17,345,000 

Interest  and  amortization  of  Federal 
investment  ($17,345,000  x  0.07381) 

Operation  and  maintenance^) 

(3) 

$1,280,000 

67,000 

Total  annual  charges 

1,347,000 

(1)  Considers  major  rehabilitation  of  operating  machinery  50  years  after 
construction. 


(2)  Considers  salvageable  items  after  rehabilitation  50  years  hence  and 
at  end  of  project  economic  life. 

(3)  Interest  and  amortization  for  100-year  life  at  7  3/8-percent  interest 
rate. 

(4)  Includes  winter  operation  costs. 
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Table  A-4  -  Estimate  of  annual  charges  -  alternative  12SD  (six  units  in 
_ storage  yard,  two  units  in  gate,  four  units  in  dike) 


Item 


First  costs  or 
present  value 


Annual 

charges 


Construction  first  cost 
Present  value  deferred  cost  (1) 
Interest  during  construction 
Present  value  of  salvage  (2) 
Federal  investment 


$24,600,000 

103,000 

1,499,000 

-31,000 

26,171,000 


Interest  and  amortization  of  Federal 
investment  ($26,171,000  x  0.07381)  (3) 
Operation  and  maintenance (4) 


$1,932,000 

102,000 


Total  annual  charges 


2,034,000 


(1)  Considers  major  rehabilitation  of  operating  machinery  50  years 
hence. 

(2)  Considers  salvageable  items  after  rehabilitation  50  years  hence  and 
at  end  of  project  economic  life. 

(3)  Interest  and  amortization  for  100-year  life  at  7  3/8-percent 
interest  rate. 

(4)  Includes  winter  operation  costs. 
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APPENDIX  B 
COORDINATION 


This  appendix  presents  the  views  and  comments  of  other  Federal 
agencies  and  non-Federal  interests  with  reference  to  considered  hydro- 
power  development  at  lock  and  dam  7.  The  material  inclosed  includes 
letters  in  response  to  the  27  February  1980  notice  of  the  lock  and  dam  7 
hydropower  reconnaissance  study.  Also  included  is  other  pertinent 
correspondence  related  to  the  study. 


DEPARTMENT  OF  THE  ARMY 
ST  PAUL  DISTRICT  CORPS  OF  ENGINEERS 
1135  U  S  POST  OFFICE  &  CUSTOM  HOUSE 
ST  PAUL  MINNESOTA  55101 


REPLY  TO 
ATTENTION  OF: 

NCSED-PB  27  February  1980 


NOTICE 


LOCK  AND  DAM  7  HYDROPOWER  RECONNAISSANCE  STUDY 


The  St.  Paul  District,  Corps  of  Engineers  has  initiated  a  reconnaissance 
study  to  determine  the  potential  for  hydropower  generation  at  the  existing 
Corps  of  Engineers  navigation  lock  and  dam  7  on  the  Mississippi  River  near 
La  Crosse,  Wisconsin.  The  reconnaissance  report  culminating  the  study  will 
be  completed  by  September  1980. 

The  intent  of  the  reconnaissance  study  is  to  establish,  in  a  general 
way,  whether  hydropower  production  at  lock  and  dam  7  is  economically  justified 
and  to  assess  the  issues  that  may  be  critical  to  implementation.  Existing 
information  will  be  used  to  the  extent  practicable.  No  detailed  formulation 
of  a  plan  or  optimal  scale  of  development  will  result  from  the  reconnaissance; 
rather,  the  outcome  of  the  study  will  show  whether  at  least  one  plan  is 
workable  and  feasible.  If  a  plan  is  found  justified,  a  more  detailed 
feasibility  study  will  be  recommended  to  start  in  fiscal  year  1981  which  begins 
1  October  1980. 

Because  of  the  preliminary  nature  of  the  reconnaissance  study,  an 
intensive  public  involvement  program  is  not  planned.  Agencies  and  interests 
are  being  informed  of  the  study  at  its  outset  and  invited  to  participate  by 
this  mailed  notice.  In  addition,  news  releases  to  the  general  public  will  be 
prepared,  as  appropriate.  Upon  completion  of  the  reconnaissance  study,  a 
public  meeting  will  be  held  to  discuss  the  report  and  its  findings  and  to 
help  direct  feasibility  study  efforts,  should  that  be  recommended  in  the 
reconnaissance  report. 

At  this  time  we  request  your  input  and  suggestions  regarding  the  study. 
Your  comments  can  be  sent  to: 

District  Engineer 

St.  Paul  District,  Corps  of  Engineers 
ATTN:  Planning  Branch 
1135  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 


Acting  District  Engineer 


fit 


Public  Notice  on  Lock  &  Dam  7 
Hydropower  Study 


Mr.  Lawrence  E.  Cofflll 
Ch  go  Regional  Office 
Federal  Energy  Reg.  Comm. 
Federal  Building,  31st  Floor 
230  South  Dearborn  Street 
Chicago,  Illinois  60604 
Rear  Admiral  W.E.  Caldwell 
Commander 

Second  Coast  Guard  District 

U.S.  Dept,  of  Transportation 

1430  Olive  Street 

St.  Louis,  Missouri  63103 

Mr.  Harry  M.  Major 

State  Conservationist 

Soil  Conservation  Service 

200  Federal  Building 

316  North  Robert  Street 

St.  Paul,  Minnesota  55101 

Mr.  Harvey  Nelson 

Regional  Director 

U.S.  Fish  &  Wildlife  Service 

Federal  Building 

Fort  Snelling 

Twin  Cities,  Minnesota  55111 

Mr.  Neil  S.  Haugerud 
Chiarman 

Up  Miss.  R.  Basin  Commission 
692u  Cedar  Avenue  South 
Minneapolis,  Minnesota  55420 

Mr.  J.  C.  Hytry 
State  Conservationist 
Soil  Conservation  Service 
4601  Hammersley  Road 
Madison,  Wisconsin  53711 

Mr.  Thomas  Mihajlov 
Field  Coordinator  for  WI 
Economic  Dev.  Administration 
510  South  Barstow  Street 
Eau  Claire,  Wisconsin  54701 

Mr.  Richard  E.  Friedman 
Regional  Dir . ,  Region  V 
Public  Health  Service 
300  South  Wacker  Drive 
Chicago,  Illinois  60606 


Mr.  Frank  Jones 

Regional  Director 

Lake  Central  Region 

Heritage  Cons,  vation  &  Rec.  Ser. 

Federal  Building 

Ann  Arbor,  Michigan  48107 

Mr.  John  McGuire 

Acting  Regional  Administrator 

Region  V 

Environmental  Protection  Agency 
230  South  Dearborn  Street 
Chicago,  Illinois  60614 

Mr.  John  B.  Arnold 
Economic  Dev.  Administration 
407  Federal  Building 
515  West  First  Street 
Duluth,  Minnesota  55802 

Mr.  Mark  W.  Seetin 
Commissioner 

Minnesota  Dept,  of  Agriculture 
90  West  Plato  Blvd. 

St.  Paul,  Minnesota  55107 

Mr.  Lee  A.  Vann 

Commissioner,  Minnesota  Dept,  of 
Economic  Development 
480  Cedar  Street 
St.  Paul,  Minnesota  55101 

Mr.  Charles  Kenow 
Environmental  Quality  Council 
100  Capitol  Sq.  Building 
550  Cedar  Street 
St.  Paul,  Minnesota  55101 

Mr.  Joseph  N.  Alexander 
Commissioner 

MN  Dept,  of  Natural  Resources 
Centennial  Bldg. -Third  Floor 
St.  Paul,  Minnesota  55155 

Mr.  Larry  Seymour 
Director 

Division  of  Waters 

MN  Dept,  of  Natural  Resources 

444  Lafayette  Road 

St.  Paul,  Minnesota  55101 


Ms.  Terry  Hoffman 
Executive  Director 
MN  Pollution  Control  Agency 
1935  West  County  Road  B2 
Roseville,  Minnesota  55113 

Mr.  Erling  M.  Weiberg 
Executive  Secretary 
MN  Water  Resources  Board 
555  Wabasha,  Room  206 
St.  Paul,  Minnesota  55102 

Mr.  James  M.  Harrison 
Executive  Director 
MN-WI  Boundary  Area  Commissio! 
619  Second  Street 
Hudson,  Wisconsin  54016 

Mr.  Steve  Gauger 
Statewide  R.  Basin  Coordinato: 
WI  Dept,  of  Administration 
1  West  Wilson  Street,  Rm  B  1L 
Madison,  Wisconsin  53702 

Mr .  Ken  Howard 
Director,  Budget  &  Planning 
WI  Dept,  of  Administration 
State  Office  Bldg.,  Rm  B  114 
Madison,  Wisconsin  53702 

Mr.  Gary  E.  Rohde 
Secretary 

WI  Dept,  of  Agriculture 
801  West  Badger  Road 
Madison,  Wisconsin  53713 

Mr.  Anthony  Earl 
Secretary 

WI  Dept,  of  Natural  Resources 
Box  7621 

Madison,  Wisconsin  53707 

Ms.  Victoria  M.  Potter 
Director 

Office  of  Intergovernmental  R( 
1  West  Wilson  St.,  Rm  3130 
Madison,  Wisconsin  53702 


Mr.  Donald  R.  Albin 

District  Chief 

U.S.  Geological  Survey 

70’’  .S.  Post  Office 

St.  .  aul,  Minnesota  55101 


Mr.  Arthur  Sidner 
Director 

MN  State  Planning  Agency 

550  Cedar  Street 

St.  Paul,  Minnesota  55101 


Mr.  A1  Johnson 
Commissioner 
MN  Energy  Agency 
150  East  Kellogg  Blvd. 

St.  Paul,  Minnesota  55101 
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Mr  Tames  Calvert 
Pr^act  Manager 
Commonwealth  Associates 
219  East  Washington  Avenue 
Jackson,  Michigan  49201 

Mr.  Robert  G.  Fisv  ^ 

Miss.  R.  Regional  -anning  Com. 
315  South  Front  Street 
La  Crosse,  Wisconsin  54601 


Honorable  David  F.  Durenberger 
Room  174  Federal  Building 
110  South  4th  Street 
Minneapolis,  Minnesota  55401 


Honorabl  Arlen  Erdahl 
House  of  Representatives 
Washington,  D.  C.  20515 


District  Engineer 
U.S.  Army  Engineer  District 
Rock  Island 
Clock  Tower  Building 
Rock  Island,  Illinois  61201 


Mr.  James  Adducci 
Dairyland  Power  Cooperative 
2615  East  Avenue  South 
La  Crosse,  Wisconsin  54601 


Mr.  Robert  Bauer 
Department  of  Energy 
Region  V 

175  West  Jackson  Blvd. 
Chicago,  Illinois  60604 


Mr.  Hugh  Gardner 
Department  of  Energy 
Re  n  V 

175  West  Jackson  Blvd. 
Chicago,  Illinois  60604 


Mr.  J.  A.  Volkenant 
MARCA  (Mid-Continent  Area  Re¬ 
liability  Coord.  Agreement) 
1250  Soo  Line  Building 
507  Marquette  Avenue 
Minneapolis,  Minnesota  55402 


Honorable  Albert  H.  Quie 
Governor  of  Minnesota 
130  State  Capitol 
St.  Paul,  Minnesota  55155 


Honorable  Rudy  Boschwitz 
United  States  Senate 
Washington,  D.  C.  20510 


Honorable  David  F.  Durenberger 

United  States  Senate 

War'  ngton,  D.  C.  20510 


Honorable  Arlen  Erdahl 
33  East  Wentworth  Avenue 
West  St.  Paul,  Minnesota  55118 


Honorable  Lee  S.  Dreyfus 
Governor  of  Wisconsin 
State  Capitol 

Madison,  Wisconsin  53702 


Honorable  Gaylord  A.  Nelson 
United  States  Senate 
Washington,  D.  C.  20510 


Honorable  William  S.  Proxmire 
United  States  Senate 
Washington,  D.  C.  20510 


Honorable  Alvin  Baldus 
House  of  Representatives 
Washington,  D.  C.  20515 


Mr.  William  B.  Mann 
District  Chief 
U.  S.  Geological  Survey 
1815  University  Avenue 
Madison,  Wisconsin  54701 


Division  Engineer 
U.S.  Army  Engineer  Division, 
North  Central 
536  South  Clark  Street 
Chicago,  Illinois  60605 


#M  Mil  YEA  Mi  /'O  n/iff  COUP  Ell.  i  tm  ye 

£a  Grout,  0)  iuonun 

5 4601 


March  5,  1980 


District  Engineer 

St  Paul  District  Corps  of  Engineers 
Attn:  Planning  Branch 
1135  U.S.  Post  Office  &  Custom  House 
St.  Paul,  MN  55101 


Dear  Sir: 

A  notice  issued  by  the  St.  Paul  District  Corps  of  Engineers  dated 
February  27,  1980,  indicates  that  a  reconnaissance  study  to  detemvfne  the 
hydro  power  potential  at  Lock  &  Dam  7  near  La  Crosse  will  be  initiated. 

Dairyland  has  recently  completed  an  appraisal  study  of  the  hydro¬ 
electric  potential  at  Lock  &  Dam  8  near  Genoa,  Wisconsin.  This  appraisal 
study  was  prepared  by  Mr.  James  Calvert  of  Commonwealth  Associates  with 
the  economic  analysis  prepared  by  Dairyland  personnel.  The  results  of  this 
appraisal  study  indicates  that  hydroelectric  development  at  Lock  &  Dam  8 
may  be  feasible  from  a  technical,  environmental  and  economic  standpoint. 

This  study  was  presented  to  the  Dairyland  Board  of  Directors  last 
week.  The  Board  indicated  that  it  would  be  desirable  to  pursue  hydroelectric 
development  at  Lock  &  Dam  8.  It  is  our  opinion  that  due  to  the  scope  of 
such  a  project,  the  required  coordinated  operation  of  a  hydroelectric  facility 
with  Mississippi  River  Navigation  and  present  Corps  of  Engineers  ownership 
of  the  existing  Dams,  that  it  may  be  appropriate  for  the  Corps  of  Engineers 
to  develop  and  operate  hydroelectric  facilities  at  the  existing  navigation 
dams  with  Dairyland  purchasing  the  energy  output  from  these  Corps  owned 
facilities. 

Enclosed  for  your  information  is  a  copy  of  the  Appraisal  Study,  along 
with  testimony  I  presented  to  the  Wisconsin  Public  Service  Commission  that 
deals  with  the  economics  of  hydroelectric  development  at  Lock  &  Dam  8. 


We  wholeheartedly  support  your  study  of  hydroelectric  development  at 
navigation  dams  on  the  Mississippi  River.  It  is  our  opinion  that  Lock  &  Dam 
8  may  be  a  better  site  to  study  feasibility.  However,  we  wish  to  offer  our 
full  cooperation  and  assistance  in  any  manner  possible,  irregardless  of 
which  site  you  select  for  study.  We  would  be  most  happy  to  meet  with  you 
at  any  time  and  provide  any  information  that  we  have  as  you  prepare  your 
studies. 

Very  truly  yours, 

DAIRYLAND  POWER  COOPERATIVE 

,N  A-  v  - 

II  •  rK  '  \  > 

JLr  ,  .  .  Jack  Leifer,  Assistant'General  Manager 

cc:  F.  Linder 

J.  Adducci  b-5 
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PLEASE  STATE  YOUR  HAKE 
QUALIFICATIONS. 


AND  ADDRESS  AND  SUMMARIZE  YOUR  EDUCATIONAL,  PROFESSIONAL 


My  name  Is  John  P.  (Jack)-  Lelf.er  and  I  am  Assistant  General  Manager,  System 
Engineering  Group,  Dairyland  Pov/er  Cooperative,  2615  East  Avenue  South, 

Le  Croasey  Wisconsin.  I  have  previously  presented  my  qualifications  in  this 
proceeding. 


PLEASE  DESCRIBE  THE  PURPOSE  OF  YOUR  TESTIMONY. 

The  purpose  of  my  testimony  is  to  discuss  in  general  Dairyland's  investigations 
into  the  development  of  low  head  hydro  electric  generating  facilities  to  meet 
future  energy  requirements.  More  specifically  I  woulc  like  to  discuss  the 
purpose,  method,  economic  evaluation  and  conclusions  cf  a  study  performed  by 
Dairyland  which  was  intended  to  determine  the  technical  feasibility  and  eccr.cmic 
desirability  of  constructing  and  operating  a  hydroelectric  generating  facility 
at  the  Corps  cf  Engineers  Lock  &  Dam  facility  at  Genoa,  Wisconsin,  referred  to 
as  Lock  &  Dam  No.  8.  I  will  be  assisted  in  this  effort  by  Mr.  James  Calvert, 
a  hydroelectric  consultant  retained  by  Dairyland  to  assist  in  this  study.  Mr. 
Calvert  performed  a  feasibility  study  cf  hydro  development  at  Lock  &  Dan  Nc.  8. 
His  complete  report  is  attached  to  this  testimony  as  Exhibit  (JFL-1),  ar.d 
Mr.  Calvert's  education  and  professional  qualifications  may  be  found  in  that 
report. 

A  further  purpose  of  my  testimony  is  to  present  an  economic  analysis  of  the 
installation  of  large  scale  wind  energy  conversion  systems  on  the  Dairyland 
system.  Jhis  analysis  is  formulated  in  conjunction  with  the  analysis  performed 
by  Eric  Haftnan  described  in  his  testimony. 


MR  LEIFER,  WHAT  WAS  DAIRYLAND'S  PURPOSE  IN  UNDERTAKING  THIS  HYDRO  STUDY? 


As  is  the  case  with  all  organizations  involved  in  the  production  of  electric 
energy,  Dairyland  has  experienced  significant  increases  in  the  cost  of  fossil 
fuel  over  the  last  few  years.  In  addition,  because  of  inflation  and  increasing! 
stringent  pollution  abatement  regulations,  we  have  experienced  sharp  increases 
In  the  capita!  costs  associated  with  the  installation  of  new  capacity.  In  the 
face  of  these  rising  costs  the  economic  feasibility  of  hydroelectric  generation 
has  come  under  renewed  scrutiny.  As  part  cf  our  ongoing  effort  to  r.i'ict  the 
demand  and  energy  requirements  of  cur  member  distribution  cooperatives  at  the 
lowest  practical  cost,  we  though  it  appropriate  for1  fairyland  to  evaluate  ti  e 
potential  end  feasibility  of  adding  hydro  capacity  to  the  Dairyland  systems. 

One  of  our  f i »-sl  efforts  was  to  rraxe  an  inventory  of  existing  dams  i.i  the 
Wisconsin  service  area  where  there  had  previously  been  generators  installed, 
but  these  generators  had  been  removed.  The  results  of  this  inventory  is 
shewn  as  Exhibit  (JPL-2).  As  can  be  seen  from  inspection  or  Exhibit 

there  are  about  25  exist'ng  dams  in  the  Wisconsin  service  area  which  previously 
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i.j'J  gcrr-ra:  i* installed.  "c  .t  the: :e  dims  are  cwn-sd  by  either  NIT', 

lake  $•->_»•  it,.  Pistrict  Power  Company,  .« ir  os  t  Wisconsin  H ! c-ctri c  Dm  :»•*  ny 

or  Wisc'-rs-.i  Pr.-.er  £  Light.  Nor.*;*  of  those  d c. s  are  cwnc-d  by  DairyUnd. 

It  is  also  interesting  to  note  that  the  total  generat ‘on  that  was  instai!co 
at  these  .sites  ;/ as  approximately  7, CIO  kilowatts,  with  an  average  r crone t ion 
per  site  of  eppro/.ir.ately  202  hi  lo./utts.  Given  the  sr.all  amount  of  h>ona 
potential  at  these  existing  sites,  as  well  as  the  great  r. sober  of  sites  that 
wools  have  tc  be  studied,  it  did  not  appear  to  be  economically  feasible  to 
pursue  studies  relating  to  the  economic  and  technical  feasibility  of  adding 
generators  to  these  existing  dams.  Another  consideration  v;as  the  expensive 
and  time  consuming  process  ofobtaining  a  license  for  these  hydro  facilities 
*rom  the  Federal  Energy  Regulatory  Commission.  Therefore  we  have  not  pursued 
at  this  point  the  necessary  details  to  develop  small  hydro  site:  shewn  on 
Exhibit 


Given  the  fact  that  the  Dairy! and  service  area  is  in  effect  bisected  by  the 
Mississippi  River,  which  includes  a  series  of  navigation  and  flood  control  cams 
that  are  presently  owned  by  the  Corps  cf  Engineers,  it  seemed  logical  to  evsue 
the  feasibility  of  installing  lev/  head  generating  equipment  at  these  existing 
navigation  dams.  Cur  Engineering  staff  has  worked  v/ith  the  Corps  of 
Engineers,  and  from  data  received  from  the  Corps  cn  river  flow  and  pool  elevation, 
our  Engineering  staff  has  calculated  that  the  potential  hydro  capacity  at  each 
Mississippi  Lock  £  Dam  in  the  DFC  service  area.  This  initial  calculation  of 
capacity  was  based  cn  a  five  year  average  for  tbs  years  1974  through  1973,  and 
did  not  allow  for  water  bypassing  turbines  during  spillage  and  lock  operations. 

We  have  included  ir.  this  testimony  Exhibit  (JPL-3),  which  is  a  summary  of 
our  calculation  of  the  potential  hydro  capacity  at  the  Mississippi  Lock  £  Cams 
in  the  Dairy! and  service  area.  Also  included  is  a  summary  of  the  Cores  o~ 
Engineers  calculated  potential  fer  the  same  sites.  Ycu  will  note  that  these 
calculations  are  in  pretty  general  agreement.  Eased  on  this  calculation  it 
appears  that  there  is  approximately  S3  megawatts  potential  hydro  on  the  9 
navigation  cams  on  the  Mississippi  River  throughout  the  Dairyland  service  area. 


WhY  WAS  LOCK  &  DAAl  NO.  8  SELECTED  FOR  A  DETAILED  STUDY? 

After  evaluating  the  hydro  potential  at  each  cf  the  navigation  dams  located  in 
the  Dairyland  service  area,  ic  was  necessary  tc  develop  an  analysis  of 
environmental,  technical  and  economic  feasibility,  to  determine 
if  more  detailed  studies  were  justified.  Our  approach  to  the  study  of  the 
hydro  additions  to  one  navigation  dams  was  to  select  a  dam  which  appeared  on 
the  face  to  be  the  bast  candidate  for  economic  development  and  integration 
into  the  Dairyland  system.  If  what  appears  to  be  the  bast  potentia1  site  is 
not,  after  detailed  scud'.',  proved  to  be  a  qcod  candidate  for  hydro  development, 
we  would  bo  very  hesitant  to  so end  money  for  studying  other  sites.  If,  cn  the 
other  hand,  what  appears  to  be  the  cast  potentia l ‘ site  does  prove  to  be  a 
good  candidate,  then  we  can  proceed  with  investigations  into  the  development 
of  other  rites  a lore  the  dam  system.  Lock  and  Dam  No.  8  was  selected  because 
the  head  ar  t  river  firm  data  indicated  that  this  dr./n  had  the  ir.a.ximum  pevrutia] 
for  development.  Further,  the  Lock  &  Dcm  No.  b  near  Genoa  is  legated  a-.ijucr.nt 
to  the  existing  Dairyland  Power  Pla.nt  at  Genoa,  and  also  is  readily  accessible 
to  the  Dairyland  transmission  system. 


B-7 


o 


I  '  i.  -II 


’V.  ?' 


hviro  potential 


Dei’-  .'1. 


r?t3;r.'.-j  "r.  .>•  ■>;  Cal vo'  t  of  Cr "" or.wc-al th  A"';'";  :tp:,  who  is  3  rtv  < •  !  1  ■'■ 

Sf.o  ...3]  1  eerie  cr.-'-rcor,  to  cr ’"-‘act  3  ror-_-  dctvl-  -J 
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also  tt  •»  f-otinac^d  cost  for  'Jt7olcp.:.*rnt  of  low  r.oao  hydro  at  Loch  i  b-.  .  .  . 

As  part  of  this  apr.rai  sal  Mr.  Culvert  also  iro'osticatc-d  the  major  env'  r;.’  - .  r.sa  1 
problems  that  may  be  csrociateo  1.  ii-i  such  develop '.ant.  The  apsrea  cr,  t-ht  •*  in 
t!.is  secant  of  the  stony  end  the  results  of  Mr.  Calvert's  evaluation  are  vi'liy 
detailed  in  the  attache^  report.  Exhibit  (CPL-i).  In  general  the  retro 

concludes  that  there  does  rot  aopear  to  be  any  severe  environmental  profcles.s 
associated  with  this  project  development;  secondly,  the  project  appears  to  be 
technically  and  environmental ly  feasible  ,  a°d  Mr. Calvert  reccmmer ds  a  number 
of  steps  that  should  be  taken  which  will  determine  the  ultimate  feasibility 
of  the  project.  These  steps  are  summarized  as  follows: 


1)  Establish  the  firm  level  of  capacity  as  related  to  system 
or  pool  requirements. 

2)  Perform  an  economic  evaluation  of  the  power  potential 
considering  the  long  life  of  hydro,  low  operating  cost, 
and  future  escalation  cf  alternative  fossil  fuels. 

3)  Determine  the  preliminary  attitude  of  the  Corns  of  Engineers, 
U.S.  Fish  S  Wildlife  Service,  and  ether  concerned  agencies  to 
the  proposed  project,  and  tentative  method  cf  development. 

4)  Seek  a  preliminary  permit  from  the  Federal  Energy  Regulatory 
Agency  to  perform  detailed  studies  and  prepare  a  license 
apoli cation. 

5)  Undertake  a  feasibility  investigation,  possibly  with  financial 
help  from  the  Department  cf  Energy  under  their  Small  Hydro 
Assistance  Program. 

6)  Design  and  construct  the  project. 


The  appraisal  also  indicates  that  a  hydro  plant  of  10,009  kl'  nameplate  rating 
can  be  installed  cn  Lock  &  Dam  No.  8,  and  that  in  an  average  year  could  deliver 
to  the  Cairylend  system  about  52  million  kilowatt  hours  of  renewable  energy. 
Although  the  plant  would  experience  reduced  or  inoperative  capacity  for  extended 
flood  periods  duo  to  insufficient  heed,  it  was  detemired  that  at  least  7, COO  kW 
would  be  available  for  S3.'.-  of  the  time  during  an  average  winter  period  of 
November  through  February.  This  period  is  Dairyland's  winter  peak  load  and 
therefore  we  are  of  the  opinion  that  the  7, COO  kilowatts  would  be  considered 
firm  capacity.  To  put  the  output  of  this  hydro  facility  in  perspective  the 
52  million  kilowatt  hours  of  energy  it  would  produce  annually  is  1.815  of 
Dairyland's  total  requirements  in  1973.  The  7  megawatt  output  is  about  1.255 
of  Dairyland’s  peak  load  in  1973.  By  1587  the  output  cf  this  plant  would  provide 
less  than  If.  0*  tot11  Dairyland's  energy  and  capacity  needs.  It  also  should  be 
noted  that  the  calculated  hydro  eotential  at  Lock  A  Dam  by  both  Dairyland  and 
the  Corps  of  Engineers  was  approximately  14  megawatts.  Based  upon  the  assess¬ 
ment  preoared  by  Mr.  Calvert,  the  max ’mum  unit  that  could  bo  accomodateJ  is  10  MV.' 
with  a  firm  capacity  of  approximately  7  MW.  Therefore  it  is  safe  to  say  that 
the  balance  c-f  the  dams  on  the  Mississippi  that  wore  analyzed  in  all  likelihood 
would  have  ic*ar  firm  capacity  than  are  listen  or,  Exhibit  (JRL-3).  In  fact, 

a  column  has  boon  azacd  to  Exhibit  (J?L-3)  which  is  Mr.  Calvert's  assessment 
of  other  Lock  .■’«  Da;, is  in  the  Mississippi  which  flows  through  the  Dairylar.d  service 
area.  As  can  ho  se°n,  the  maximum  potential  is  somewhat  less  than  the  calculated 
potential  cf  both  Dairyland  and  the  Corps  of  Engineers.  This  indicates  that  the 
feasibility  of  ouch  individual  Lock  A  Dam  must  bo  analyzed  in  orde-  to  determine 
its  feasibility.  M  or,  eased  u  ;on  the  a::prair,al  study  thus  far  it  would  appear 
that  Lock  A  f*.ii  6  is  the  ;  esc  likely  ear  :idut.e  to  prove  economic  and  technical 
feasibility  ror  hydroelectric  develop,  on t.  B-8 
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U  _  n  completion  •  t  *  1 :  “:p;jr3  i  oo  1  study  cT  Lw.L  f  f)mn  lo.  P,  Dairy  land  m-.de 
a  c Hod  ocv:"  ,r  <-•  u i/t  i s  y,  ? :  ;.r  T I ..  indue-  d  icLir.g  me 

estimated  ccnJtr-"clicn  costs  as  .etc-c'iced  in  Mr.  Calvert's  appro i sol  (  which 
included  ail  cm;  '.erection  cast's  except  for  the  it  ansmi ssion  subet atiens , 
admin  i  strati  ve  a  t  r-r.oml  e/.psnses,  end  interest  during  construc¬ 
tion.  Dairy]  'nd  has  r sacs  estir-uecs  for  there  ccsss  end  have  developed  a  total 
cost  of  the  project  in  January  1,  1920  dollars.  This  summary  of  costs  is 
shown  as  Exhibit  (d.'L-4) .  The  total  cost  fer  the  project  in  lentary  1st 
1920  dollars  is  $22, 410,000. 

I t  has  been  estimated  by  Mr.  Calvert  that  this  project  could  be  completed 
in  approximately  three  and  a  half  years.  Therefore  wo  estimated  the  costs 
of  the  project  in  terms  cf  a  completion,  date  sf  June  30,  1923.  lie  have 
assured  that  capital  costs  will  escalate  at  72  per  year,  and  that  Dairyland’s 
interest  during  construction  is  based  upon  a  7*2  interest  rate. 

“*  ?!??  f”  «  ‘“.W*  of  «i*  possibility  of  this  unit  being  dele-ed  du= 
to  Jong  lead  times  vor  permit  approval,  environr'-ntal  i-o>et  ifr-  rt- 

V!li  «*®ei  thtt  the  proje^uOd  so 

Project  87  to  so  intlnvlcl.  TMs1ia?yMsthyi]f:h-tSM,K^:C  **••!«> 

CC"?arii=n  cf  ts*  P5K5'-  c°sts  "f  rcT'thi  sTiybro  Jp  roj  ect 

inS£7libi’tCr  the  Mpi'"'Med  S!t!  fcr .copt’oticn  in  1S33  er.J  1E37  is  IncluJsd 
In.llP  .  ....  •'  ''  °*ner  cc;is  tn3t  h:ve  been  include, i  in  0B*-«'H‘~rte 

KV  ;  iMtrTrTiiT;9  costs  a-J  annual  insurancPcosts. 

were  dcvl-Mct  i  ,r  h;vttP  jtrTr  Tipi T3  ff  r'airte™«  costs  th-t 

ho-n  -»-„„i  :  '  w-,v:‘  !w  s  -iV'-iSai.  Cur  annual  insurance  costs  heyo 

Station. t”'C?wU  bn'v''G  Jpcn  sirr,lar  cos:?  th?t  v;3  experienced  in  our  FUmbeeu  Hydro 

fU:et  charga  raUi  W£  inc1<UQ2  the  cost  of  money  ar.d  also  th- 
°I  Jl1-.  Prop3r.  J  tcx  U^cn  3  project.  i  he  assumptions  as  to  interest  rates 
a  ^ucl  escalation,  interest  during  construction,  prepet  :y  taxes,  that  v.^re  ’ 
included  in  t..e  economic  analysis,  are  included  as  Exhibit  (JFL-5) 


WHAT  HERE  THE  RESULTS  OF  THE  ECONOMIC  ANALYSIS? 

Tne  results  of  the  economic  analysis  are  summarizer.’  in  Exhibit  fJFI -S' 

2.  rfsults  of  this  analysis  indicate  that  with  an  interest  rate  of  9'-  -vV 
a  facility  life  of  50  years,  ar.d  property  taxes  based  on  the  present  rat's  in 
innesota,  that  this  project  would  hive  a  levelieeci  cost  of  6.  per  kilo''-tf- 
hour  if  it  was  constructed  and  cc  -pieced  by  1993.  If  the  project Js  Jrpl'vd 
95/r— °  “nnua1  1  evol  i  eed  cast  of  the  project  would  be  9 .  T  C  c  oc- 
kilow.tt  hour.  Tris  compares  to  the  ar.:xul  level  iced  cost  of  Project  97  of 
7.15  t  per  kilowatt  hour. 
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DIO  YOU  P-R  -ORr :  i'U  AN.LYMS  TC  CHECK  THE  SENSITIVITY  OF  YCUR  ECONOMIC 
EVALUATION  TO  VARIATIONS  IN  YCUR  ASSUMPTIONS? 


Yes.  A  secern  ecor.cnic  analysis  has  been  made  which  was  based  on  several 
assumptions  as  to  financing  costs  and  tax  credits.  From  our  analysis  of 
the  incentives  being  offered  by  federal  ar.o  state  government  for  the 
development  of  hysrc  projects  indicates  that  these  incentives  are  in  the 
reduction  in  interest  rates  for  capital  expenditures  as  well  as  tax  credits. 
We  have  talked  to  several  financial  institutions  about  how  these  tax  credits 
might  affect  CM ry lend.  It  appears  from  current  pending  legislation  in  the 
United  States  Senate  that  industrial  development  bonds  could  be  used  to 
finance  hydroelectric  development.  These  industrial  revenue  bonds  are  bonds 
floated  by  municipals  and  other  governmental  bodies  which  are  exempt  from 
federal  income  tax.  It  would  appear  from  cur  discussions  with  financial 
institutions  that  these  bonds  could  carry  an  interest  rate  of  several  per¬ 
centage  points  lower  than  Dairyland‘s  present  financing  methods.  Therefore 
we  have  assumed  in  our  sensitivity  analysis  that  an  interest  rate  of  7:1  for 
development  c?  the  Genoa  hydro  project  would  be  a  reasonable  rate  to  look  at. 

We  have  also  assumed  in  the  sensitivity  analysis  that  the  State  of  Minnesota 
would  not  tax  the  project  with  a  property  tax,  end  therefore  would  reduce  the 
property  tax  to  zero.  These  assumptions  are  speculative  at  this  particular 
point.  However,  they  do  offer  some  sensitivity  as  to  the  incentives  that 
could  be  offered  by  federal  and  state  governments. 

Based  on  the  annual  cost  analysis  included  as  Exhibit  (JPL-7)  it  is 
indicated  that  with  these  reduced  interest  rates  and  no  property  tax  that 
the  annual  level ized  cost  witn  the  unit  constructed  and  in  service  by  1533 
would  be  4.61c  per  kilowatt  hour,  and  with  the  unit  in  service  in  November 
1937  the  level irec  annual  cost  per  kilowatt  hour  would  be  6.03i  per  kilowatt 
hour.  This  compares  to  a  level  ized  cost  of  7.15  f  per  kilowatt  hour  from 
Project  87. 


IN  PERFORMING  YOUR  STUDY  HAVE  YCU  CONSIDERED  THE  POSSIBILITY  OF  RECEIVING 
GOVERNMENT  FINANCIAL  SUPPORT  FOR  THE  DEVELOPMENT  OF  HYDRO  CAPACITY? 


Yes.  In  our  answer  in  the  previous  question  we  have  investigated  the  reduc¬ 
tion  in  the  interest  rate  of  approximately  2i,  and  also  have  looked  at  a 
reduction  or  a  cancellation  in  property  taxes.  The  legislation  currently 
pending  in  United  States  Senate  would  provide  that  interest  on  industrial 
development  bonds  issued  to  finance  facilities  the  primary  function  of  which 
is  the  generation  of  hydro  electric  power,  is  exempt  from  federal  income  taxation 
If  the  bill  were  passed  in  the  present  form,  the  availability  of  industrial 
development  bond  financing  for  hydroelectric  facilities  in  Wisconsin,  Minnesota, 
Iowa  and  Illinois,  would  depend  upon  whether  industrial  development  bond 
statutes  of  these  states  permit  the  financing  of  such  facilities.  The 
Wisconsin  and  Minnesota  Statutes  appear  to  be  sufficiently  broad  to  permit 
such  a  financing  .  However,  legislation  m3y  bo  required  for  Dairylar.d  to  use 
Industrial  development  bond  financing  for  hydroelectric  facilities  in  Iowa 
and  Illinois. 


As  indicated  in  our  previous  discussion,  this  industrial  development 
financin'1  would  allow  the  cost  of  money  approximately  2  percentage  points 
below  pruS-o**t  Lairylar.d  financing  sources.  The  proposed  Ger.oe  hydro 
develop. 'er. c  is  located  in  the  State  of  Minnesota.  There  is  no  indication 
that  the  State  of  Minnesota  would  not  charge  a  property  tax  on  the  proposed 
development.  However,  it  is  felt  that  perhaps  this  Hr.d  of  incentive  could 
be  offered  by  the  legislature  should  development  of  the  hydro  potential 
at  the  Loch  $  Dam  system  cecome  a  reality.  If  we  would  embark  upon  this 
project  we  would  investigate  ail  possiole  sources  of  financing  that  may  be 
available  to  these  types  of  projects. 


WHAT  03STACLES  DO  YOU  FORESEE  TO  THE  PURSUIT  OF  HYDROELECTRIC  DEVELOPMENT? 


At  the  present  time  we  see  the  licensing  procedure  of  the  Federal  Energy 
REgulatcry  Agency  to  ba  ?  major  obstacle  to  this  or  cry  hydro  project.  V.'e 
also  must  investigate  rrre  closely  the  environmental  effects  of  this  project, 
particularly  on  the  attitudes  cf  the  Corps  of  Engineers,  U.S.  Fish  &  Wildlife 
Service  and  other  concerned  agencies  on  the  specific  project.  As  the  project 
is  proposed,  the  power  house  will  be  located  very  close  to  the  Fish  Z  Wildlife 
Refuge,  and  there  is  concern  that  during  construction  we  would  need  consider¬ 
able  amount  of  Refuge  property  for  such  things  as  material  laydown,  a  cement 
batch  plant,  and  other  types  of  construction  activity.  We  also  would  be 
required  to  move  in  and  cut  of  the  site  by  way  of  the  dike  that  extends  from, 
the  end  of  the  existing  d‘  o  the  Minnesota  side,  and  we  understand  that 
there  are  several  nesting  ..abitats  cf  bald  eagles  in  that  particular  region. 
Therefore,  the  attitude  cf  the  Fish  &  Wildlife  Service  is  not  completely 
understood  at  this  particular  time. 


We  also  must  study  the  effects  upon  the  sport  fishing  in  the  Mississippi  River 
below  the  dams,  and  the  operation  of  the  Lock  &  Dam  system  is  primarily  for 
navigation,  with  some  flood  control,  we  must  investigate  further  with  the 
Corps  cf  Engineers  their  operating  philosophy  to  determine  if  this  operating 
philosophy  would  blend  with  the  successful  operation  of  a  hydro  project. 

Another  concern  that  would  appear  to  be  an  obstacle  is  the  small  size  of  the 
project,  and  the  relatively  high  cost.  We  have  not  investigated  all  the  costs 
of  the  regulatory  procedure  to  obtain  approval  of  this  particular  project,  but 
it  would  appear  that  these  costs  could  be  substantial,  and  without  further 
investigation  into  these  particular  costs  we  don't  know  if  the  frentend  cost 
of  obtaining  regulatory  approval  are  worth  the  effort  for  such  a  small  amount 
of  installed  generating  capability. 


DIRECTING  YOU?  ATTENTION  TO  A  DIFFERENT  TECHNOLOGICAL  AREA,  !•!?..  LEIFER, 

WHAT  SORT  OF  ECONOMIC  ANALYSIS  HAVE  YOU  PERFORMED  IN  CONJUNCTION  WITH 
NR.  HENNEN'S  WIND  ENERGY  CONVERSION  SYSTEM  STUDIES? 

An  economic  analysis  has  been  made0  various  wind  energy  conversion  systems 
(WECS).  Mr.  Hennen  has  made  an  estimate  of  the  capita'!  cost  for  constructing 
various  types  of  WECS  in  either  ICO  unit  arrays,  or  the  same  units  constructed 

_ -  _  J  •  _ •  ^  • _ I  L _ •  ^  A  L_ _ _  I _ _  .J  i.L  -  r\  _  ■  _ *  _  _  J  _ i. _  I  I  _  I _ _  .  _  -  X  .  J  _ I  •  . . 


We  have  studied  in 
kilowatt  rated  unit, 


various  types  -  ...  „..,v  ... 

on  a  diversified  basis  throughout  the  Dairy! and  system 
detail  two  types  of  units,  the  WTG  Unit,  which  is  a  20 
and  the  Alcoa  Vertical  Axis  Unit,  which  is  a  300  kilowatt  rated  unit. 

Mr.  Hennen  in  his  testimony  has  discussed  the  energy  output  of  each  of  these 
types  of  machines.  Additional ly  we  have  locked  at  the  MCD-2  Unit  cn  an 
individual  basis.  Our  estimates  for  these  costs  are  very  preliminary  based 
on  manufacturers  data  only  and  no  experience.  Mr.  Hennen  has  discussed  the 
HOD-2  Unit  in  his  testimony. 


Our  evaluation  assumed  that  the  units  would  be  installed  either  on  7-1-1S83, 
or  11-1-1937.  This  was  dona  for  comparison  purposes  with  the  installation 
dates  of  other  units  considered  in  our  studies.  He  have  calculated  the  interest 
during  construction  and  inflation  to  determine  the  investment  cost  required  on 
those  in-service  dates.  Exhibit  ( J  PL-8)  is  a  summary  of  the  estimated 

construction  cost  of  the  various  units  analyzed. 

Additionally  we  made  an  analysis  of  the  Alcoa  Units  with  the  electrical 
generator  and  equipment  price  reduced  by  50%.  This  was  done  to  test  ‘ 
the  sensitivity  of  the  economics  should  costs  decline  due  to 
increased  production  of  those  generator  units.  These  costs  include  the 
wind  generator  and  supporting  structures  for  the  wind  generating  equipment. 

As  indicated,  we  have  evaluated  the  units  in  either  a  100  unit  array,  which 
would  mean  that  the  units  would  be  i.. stalled  in  an  array  on  a  common  site, 
each  separated  by  ten  blade  diameters  or  blade  heights,  depending  upon  the 
type  of  unit.  This  installation  would  have  advantages  for  operation  and 
maintenance  of  a  l/ECS  system. 

We  have  also  evaluated  the  impact  of  taking  the  same  100  units  of  either  the 
WTG  or  Alcoa  type  and  installing  them  at  dispersed  locations  throughout  the 
Dairyland  system.  The  detailed  advantages  of  this  type  of  installation  will 
be  presented  by  Mr.  Hennen. 

Based  cn  the  estimated  construction  costs  shown  in  Exhibit  (  JPL-8  ) 
as  well  as  the  estimated  operation  and  maintenance  costs  shown  in  Exhibit 
(JPL-9),  we  have  determined  the  level ized  annual  cost  of  energy  from  each 
of  the  systems  studied.  Tbs  annual  cost  analysis  to  determine  the  level ized 
cost  of  energy  from  the  WECS  system  was  based  cn  a  facility  life  of  35  years, 
which  hasn't  been  proven  for  wind  machines. 

Also  included  in  the  analysis  for  both  the  WTG  100  unit  array,  and  the  Alcoa 
100  unit  array,  is  a  land  revenue  credit.  There  are  wide  areas  of  land 

available  between  each  windmill  in  the  array  that  could  be  grazed  or  planted. 

We  have  determined  that  this  l^nd  could  be  rented  for  agricultural  purposes 
and  therefore  the  revenue  from  this  rental  is  applied  as  a  credit  to  the 
annual  costs  of  these  plans. 
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Vi  e  LA  i 


1E5ULT3  CE  THESE  ANALYSES' 


The  economic  analysis  of  the  V.'ECS  systems  studied  indicate  that  the 
snr.ua  1  cost  in  cents  ter  kilowatt  ho’-r  rouge  f >n.m  g.  C-  n'-r  I.ilo.’ttl 
17.4C  per  kilowatt  hour  for  systems  installed  in  ICE'S.  The  system  i 
in  1 527  would  have  similar  costs  ranging  from  ]2.i:  per  kilowatt  hou 
kilowatt  hour.  A  summary  of  the  1  even  zed  annual  cost  in  cents  per 
hour  is  included  as  Exhibit  (JPL-10). 
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Yes,  we  have  analyzed  the  sensitivity  of  cur  original  analysis. 

For  study  purposes  we  reduced  the  Alcoa  generator  costs,  which  includes  the 
wind  ger.eratcr  and  all  supporting  structures,  by  SO.,,  to  determine  the  effect 
upon  the  annual  costs  of  the  economies  that  could  be  gained  by  mass  producing 
wind  generating  equipment.  We  selected  the  Alcoa  Unit  because  it  appealed  to 
be  the  lowest  cost  unit  compared  to  the  NTS  units.  This  sensitivity  analysis 
is  shewn  or,  Exhibit  (JPL-10).  With  the  present  Dairyland  financing  and 

present  property  tax  rates  the  levelized  annual  cost  of  energy  from 

these  units  range  from  about  12h  per  kilowatt  hour  fen  units  installed  in  I933: 
to  around  ISptc  17c  per  kilowatt  hour  if  a  unit  is  installed  in  1S37. 


Additionally  we  made  an  analysis  assuming  that  construction  of  these  l.'ECS  system 
could  be  financed  using  industrial  development  bond  financing  which  has  1 
interest  rate  approximately  2%  lower  than  Dairylard’s  conventional  source  of 
financing,  and  also  that  the  State  of  Wisconsin  would  net  tax  these  systems 
and  therefore  subsidize  them  to  some  extent.  Using  these  reduced  interest  rates 
and  prcper*taxes,  we  hove  calculated  the  levelized  annual  cost  in  cents  per 
kilowatt  hour  for  units  installed  in  1S33  and  in  1937.  These  costs  range  from 

7.41  per  kilowatt  hour  to  13. St  per  kilowatt  r,ourfcrl°S3  investments,  cr  wit/', 
units  installed  in  1937  the  annual  levelized  cost  would  range  from,  Idle  to 

18. 41  per  kilowatt  hour.  A  summary  of  the  levelized  annual  cost  with  the 
industrial  development  bond  financing  and  property  tax  relief,  is  included  in 
Exhibit  (jrL-10). 


WHAT  HAVE  YOU  CONCLUDED  AS  A  RESULT  OF  THIS  WECS  ANALYSIS? 

Based  upon  the  results  of  this  analysis  of  the  WECS  system  it  would  appear 
that  the  costs  of  WECS  systems,  particularly  the  smaller  103  and  300  kilowatt 
units,  are  not  economically  comparable  to  fuel  prices  from  conventional  ’'ossil 
units.  WE  prepared  a  levelized  cost  of  fuel  analysis  for  Project  f7,  which 
indicates  over  the  35  year  life  of  Project  87,  that  the  levelized  fuel  zest 
would  be  about  4.7c  per  kilowatt  hour,  with  fuel  escalation  at  72  per  year. 

With  fuel  escalation  of  102  per  year,  0  levelized  fuel  cast  fer  the 
35  year  period  of  7.6;  per  kilowatt  hour  would  result. 


B-l  3 


Due  to  the  vagaries  cf  the  wird  WECS  can  be  counted  upon  only  ao  fuel  severs 
and  not  as  fir?,  corscity  for  utilities.  Tl. ore-fere,  it  is  proper  to  comp are 
the  annua  i  costs  of  a  v. ,  id  system  to  the  annual  costs  of  a  fuel  which  it  v.ill 
replace.  As  the  Dairyiar.d  system  produces  root  of  its  energy  with  co3l-fired 
steam  generating  equipment,  it  would  be  proper  to  compare  the  fuel  costs  from 
these  steam  units  to  tne  level  izea  annual  cost  of  the  WECS  systems^ 

Based  upon  our  analysis  it  would  appea**  that  the  larger  f.OD-2  WECS 
may  be  economically  justifiable  as  a  fuel  saver  in  the  future.  The  smaller 
200  and  3C0  k'.i  units  do  not  appear  at  this  time  to  be  economically  comparable 
to  the  fuel  ccst  from  fossil  units.  It  would  appear  that  Dairyland  should 
continue  to  monitor  the  development  of  the  KOD-2  WECS 

It  should  be  pointed  out  that  the  MCD-2  has  not  been  built  and  tne  costs  used 
in  this  analysis  ore  costs  based  on  estimates  developed  in  1977.  The  first 
installation  cf  the  MOD - 2  program  is  a  cluster  of  units  to  be  installs 
by  the  Bonneville  Power  Authority  in  late  1920,  or  early  1531  The  research 
and  development  cf  the  WECS  is  rapidly  getting  under  v.ay,  Dairyland 

is  corxiitted  to  monitoring  these  programs  to  determine  their  applicability 
to  the  Dairyland  system. 


DOES  THAT  CONCLUDE  YCUR  TESTIMONY? 
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f Rating  when  generators  were  In  service 


Gii'\Or  1)!'-/  J  Fr.uUi 

1/1/c'J  -  $  1  COO 

:cr 

DIRECT  COSTS 

Est.  Cost 
$1000 

Land  5  Lend  Rights 

Pcv,er  Plain  Structures 

Reserve' r,  Cams  0  l.'atsmys 

Turbines  i  Ger.eratcrs 

Accessory  Elect.  Equip. 

Hi  sc.  Pcv.-er  Plant  Equip 

Roads 

Transmission  Station  Equip 

150 

3,705 

1,849 

10,945 

946 

307 

8 

700 

Total  Direct  Ccsts 

18,610 

INDIRECT  COSTS 

Temp.  Ccnst.  Facilities 
Environmental  Control 

Mi  sc.  Indirect  Ccnst. 

300 

250 

1,100 

Tctal  Indirect  Costs 

1,650 

OVERHEAD  COSTS 

Engineering 

Legal  Expenses 
Administrative  S  General 

1,800 

100 

250 

Total  Overhead  Costs 

2,150 

TOTAL  PROJECT  COST  1/1/00 

$22,410 

• 

ESTIMATED  COST  .... 

Cc  nleticn 

7/1 /C3 

Corrnlcticn 

11/1/S7 

Sfoob 

$/kW 

$1000 

$/V.w 

Project  Cost 

Int.  during  construction 
Escalation 

$22, <10 
3,31  ' 

J?  ;X.5n 

$3,201 

•173 

660 

$22,410 

5,782 

11,624 

$3,201 

826 

J 

Total  Cost 

$30,303 

$1,340 

$39,816 

$5,683 

TABLE 


ii<  ax 


annual  c.;:.r  a:;'ly;.:s 

TABLE  .'PL*C 

GENOA  H'0  "j  P- EJECT 

unit  data 

Generating  Cspacity 

7, GOO  fcVf 

Annual  Energy 

52,000  IT. .'A 

ESTIMATED  COSTS 

L/D  8 
$1000 

L/D  7  L/D  8  L/D  7 

$1000  S/M/  $/kW 

Investment 

1/1/S0 

22,410 

24,600  3,201  3,400 

7/1/83 

30,383 

4,340 

11/1/87 

39,316 

5,688 

ANNUAL  OPERATING  (72) 

1/1/80 

48 

102 

7/1/83 

63 

11/1/87 

82 

INSURANCE  (42) 

1/1 /SO 

12 

7/1/83 

14 

11/1/37 

16 

ANNUAL  REVENUE  REQUIREMENTS 

Assignations 

Interest  Rate 

92 

Facility  Life 

50  years 

Salvage  Value 

0 

Taxes 

Fixed  Charge  Rate  (F3R)  =  CRF  +  Taxes 
CRF  =  &  50  yrs  =  9-122 
FCP  *  9.122  +  2.22  =  11.322 


2.22  Minnesota 


Fixed  Cost 
Operating  Cost 
Insurance 

Total  Annual  Cost 
Annual  Cost  -  d/WH 


LEVELIZED  COSTS  -  $1000 

In  Service  7/1/83  In  Service  11/1/37 

$3,440  $4,507 

173  '  226 

23  26 


3,636 

6.99 


4,759 

9.15 
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EXHIBIT 


WIND  6CEr0Y  CCNVFF. 
ESFI.'  v\T lD  c  0'< 3 1 
COSTS  J\'  $ 


:tic:;  c:: 

j  "j 


Sysic-. 

Cons; ruction 
LOSt 

1/1 /CO 

Interest 

During 

C onstru  :t'cr 

I  n  7  i  <:  : :  r 

Tot.':  ' 
on  I  r. 

UNITS  IN  3Er,.'!CE  7/1/03 

WTG-1Q0  Unit  '.era y 

26,724 

3,725 

5,764 

35,2’ 3 

WIG- 1C3  Unit  Li  versified 

28,934 

4,C33 

6,2:0 

30,?:/ 

Alcoa-1  CO  Unit  Array 

26,955 

3,759 

5,816 

2  5 ,  £  -  . 

Alcoa- ICO  Unit  Diversified 

24,831 

3,468 

C 

w  *  w  .  •  O 

33,713 

Alcoa-1  CO  Unit  Arrcv* 

13,455 

2, .  ;  o 

4,198 

26,375 

Alcoa-100  United  Diversified* 

17,381 

2,423 

3,748 

23,6-12 

MOD-2 

3,031 

423 

645 

4, CSS 

UNITS  It:  SERVICE  11/1/87 

WTG-1C0  Unit  Array 

26,724 

I/TG-IOC  Unit  Diversified 

23,934 

Alcca-100  Unit  Array 

26,555 

Alcoc.-lGu  Unit  Diversified 

24, Sol 

Alcoa-1  CO  Unit  Array* 

19,465 

Alcoa-100  Unit  Diversified* 

17,331 

MOD-2 

3,031 

4,895 

16,114 

* "7  70  1 

~r  i  •  /  „#  f 

5,301 

17,447 

51,682 

4,540 

16,200 

42,105 

4,558 

15,083 

44,4*2 

3,566 

11,737 

34,763 

3,184 

10,481 

31,046 

555 

1,828 

5,414 

*Cost  cf  wind  generating  equipment 
reduced  by  50t. 
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EXHIBIT 


WIND  ENERGY  CONVERSION  SYSTEMS 
ESTIMATED  CPERATIf.’G  COSTS 
AND  ANNUAL  ENERGY  OUTPUT 


Operation 

Costs 


Insurance 

Costs 


Energy 

Output 


Installed 

Capacity 


JF'L-10 


E.. DIBIT 

o  energy  i cn  systems 

•/.rtY  GF  LEVEL  I ZE  )  ful'XM  COSTS 


I.  Level ized  Cost  Assuming  Present  Financing  and  Property  Tax  Pates. 

Level i zed  Annual  Cc ct/kVIK 

System  Instal latien  7/1/83  Installation  1  . / 

WTG  -  ICO  Unit  Array  17.4  23.1 


WTG  -  ICO  Unit  Diversified 

15.4 

20.5 

Alcoa  -  ICO  Unit  Array 

16.2 

C 

Alcoa  -  luQ  Unit  Diversified 

13.9 

\  ' 

Alcoa  -  ICO  Unit  Array* 

12.6 

1 

Alcoa  -  100  Unit  Diversified* 

11.0 

♦Cost  of  wind  generating  equipment  reduced  50% 

MOD-2 

9.6 

12.8 

Project  £7  Fuel  Cost  -  Escalation 

4.7 

10%  Escalation 

7.6 

/ 

I.  Level ized  Ccst  Assuring  Industrial 

Development  Bond 

Financing  end 

Property  Tax  Relief. 

Level ized 

Annual 

Cost  -  d/kWH 

System  Installation  7/ 

T/T3 

Installation 

WTG  -  ICO  Unit  Array 

13.8 

18.4 

WTG  -  ICO  Unit  Diversified 

12.3 

16.4 

Alcoa  -  100  Unit  Array 

12.3 

16.4 

Alcca  -  1G0  Unit  Diversified 

11.3 

15.0 

Alcoa  -  100  Unit  Array  * 

9.9 

13.3 

Alcoa  -  100  Unit  Diversified* 

9.4 

12.5 

♦Cost  of  wind  generating  equipment  reduced  50% 

MOD -2 

7.4 

10.1 

Project  87  Fuel  Cost  -  7%  Escalation 

- 

4.7 

10%  Escalation 

- 

7.6 

FEDERAL  ENERGY  REGULATORY  COMMISSION 

CHICAGO  RFGIONAL  OFFICE: 

230  SOUTH  DEARBORN  SrOFfr-r  poOM  3  130 
CHICAGO  S  C0004 


In  reply  refer  to: 
OEPK-CH-RB 

March  7,  1980 


COL  William  W.  Badger,  District  Engineer 
St.  Paul  District  Corps  of  Engineers 
ATTN:  Planning  Branch/NCSED-PB 

1135  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Badger: 

1  an  responding  to  the  February  27  Notice  regarding  the  initiation  of  a 
reconnaissance  study  for  hydropower  addition  at  Mississippi  River  Lock 
&  Dam  No.  7.  The  Notice  also  requested  information  on  our  interests  in 
the  study. 

Under  provisions  of  the  Federal  Power  Act,  the  various  Flood  Control  and 
River  and  Harbor  Acts,  the  Water  Resources  Planning  Act,  and  related  leg¬ 
islation,  we  have  been  assigned  broad  responsibilities  relating  to  the 
planning,  construction,  and  operation  of  water  resources  projects,  par¬ 
ticularly  with  regard  to  the  development  of  power.  These  statuatory 
responsibilities  require  us  to  cooperate  in  Federal  river  basin  investi¬ 
gations  by  making  studies  and  furnishing  information  on  such  natters  as 
the  potentialities  for  power  development,  the  market  for  potential  power, 
and  the  value  of  the  power.  Therefore,  we  will  provide  information  on 
these  topics  as  requested. 

If  you  have  any  further  questions  or  if  you  would  like  to  coordinate  the 
receipt  of  the  information  for  the  study,  you  can  contact  Ron  Lesniak  on 
312/353-7215  (FTS). 


Sincerely 


Lawrence  F.  Coffill 
Regional  Engineer 


tEljr  <Stale  of  “Blwcmtem 


BOARD  OF  COMMISSIONERS  OF  PUBLIC  LANDS 
505  NORTH  SEGOE  ROAD 
MADISON,  WISCONSIN  53705 


VLL  PHILLIPS 

SECRETARY  OF  STATE 

CMAIU.I  S  P  SMIT  M 

ST  ATL  THI  ASURt  R 

BRONSON  C  .  I.AfOLU  (  TE 

ATTORNEY  Gt  NERAl 

STCPHLN  L.  GAUGER 
SECRETARY 


March  7,  1980 


District  Engineer 

St.  Paul  District,  Corps  of  Engineers 
ATTN.  Planning  Branch 
1135  U.S.  Post  Office  and  Custom  House 
St.  Paul , MN  55101 


RE:  NCSED-PB  Lock  and  Dam  7  Hydropower  Reconnaissance  Study 


Gentlemen ; 

I  am  now  employed  by  the  Board  of  Commissioners  of  Public 
Lands.  The  address  and  postion  on  the  inclosed  announcement 
are  no  longer  valid  and  should  be  discontinued.  I  would 
suggest  that  future  notice  be  sent  to  the  State  Planning 
Office  which  is  located  at  1  West  Wilson  St.  Madison,  WI ,  53701. 
The  letter  could  be  addressed  to  the  attention  of  the  Director. 

This  office  is  responsible  for  leasing  of  public  lands  under 
the  provisions  of  s.  24.39  Wis .  Stats.  If  there  is  any  matter 
that  you  are  concerned  with  under  the  provisions  of  that  section 
this  office  should  then  be  notified. 

Thank  you  for  your  attention  to  this  matter. 

Yours  truly, 

BOARD  OF  COMMISSIONERS  OF  PUBLIC  LANDS 

r  tWn _ 

Stephen  *E  .  Gauger  ,  Secretary 


United  States  Department  of  the  Interior 


MSI!  AM)  SMI  !>l  II  I  SI  K V  U  I 


IN  *Pfl  V  HIM  h  ro 


St.  Paul  Field  Office,  Ecological  Services 
538  Federal  Building  and  U  S  Court  Mouse 
316  North  Robert  Street 
St.  Paul.  Minnesota  55101 


March  12,  1980 


Colonel  William  W.  Badger 

District  Engineer,  St.  Paul  District 

U.S.  Army  Corps  of  Engineers 

1135  U.S.  Post  Office  and  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Badger: 

This  responds  to  your  February  11,  1980  letter  concerning 
the  preparation  of  a  reconnaissance  study  to  evaluate  the 
potential  for  the  addition  of  hydropower  generating  facilities 
at  Lock  and  Dam  7  near  LaCrosse,  Wisconsin.  We  will  be 
pleased  to  assist  you  in  this  matter.  Our  representative 
will  be  Mr.  Gary  Wege  (725-7131)  of  this  office. 

We  look  forward  to  working  with  the  St.  Paul  District  on 
this  project. 

/  Sincerely, 


Richard  F.  Berry 
Field  Office  Supervisor 


cc:  UMRWLFR,  Winona 
UMRWLFR,  LaCrosse 


COMMITTrrS: 

EDUCATION  AND  LAPOH 
SMALL  BUSINESS 


WASHINGTON  Ol  TIT  T 
1017  Long mom tm  H •  >« i  .  Oi  •  m.  U'ntiti. 

ZOZ-Jil-iZ?} 


*»T  DUTH'CT.  MINNESOTA 


CONGRESSMAN  ARLEN  ERDAHL 


O'tTMICf  O I  MU  r. 

704  MahjijIHi  U<imi  flu  u,  >r, 


COUNTIES 
DAKOTA  mcr 

ooogc  sn  tr 

riLLMQt-C  W  AO  ASM  A 
COOO-'Ut  AA'.miSOTON 
HOUSTON  WINONA 
OLMSTED 


House  of  Representatives 
Washington.  D.C.  20515 


Rochcstcr.  M  iivi.i  -,r* 
S07-2HU-2  1<.4 


93  E.  WrvTAuAiH  Awrwut 
West  St.  Paul.  Minnesota  551  ttf 
•12-725-7715 


March  13,  1980 


Major  S.  E.  Draper 

U.S.  Army  Corps  of  Engineers 

St.  Paul  District 

1135  U.S.  Post  Office  §  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Major  Draper: 

Thanks  very  much  for  your  letter  enclosing  the  news  release 
about  the  Corps  of  Engineers  reconnaissance  study  to  determine  the 
potential  for  hydropower  generation  at  Lock  and  Dam  7  near 
LaCrosse, 

As  a  strong  believe  in  using  hydropower  wherever  it  is 
feasible,  I  am  glad  to  see  the  Corps  is  looking  into  this  possibility. 
Please  advise  me  as  to  the  outcome  of  the  reconnaissance  study. 

With  best  regards,  1  am 


ARLEN  ERDAHL 
Member  of  Congress 


AE:krm 
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United  States  Department  of  the  Interior 


CK'M.t  -i  i:\  KV 

702  Post  Office  Building 
St.  Paul,  Minnesota  55101 
March  13,  1980 


■ 


District  Bigineer  . 

St.  Paul  District,  Gorps  of  Engineers 
1135  Post  Office  Building 
St.  Paul,  Minnesota  55101 

ATTN:  Planning  Branch 
NCSED-PB 

Dear  Sir; 

This  letter  is  in  response  to  your  request  for  comments  on  the  Corps’ 
hydropower  reconnaissance  study  at  lock  and  dam  7  near  La  Crosse,  Wis.  A 
cursory  examination  of  flow  records  for  the  Mississippi  River  at  La  Crosse 
indicates  that  the  99-percent-duration  flow  is  about  6,900  ft3/s,  and  the 
60-percent-duration  flay  is  about  16,000  ftVs.  With  a  differential  head 
of  8  feet  at  the  dam,  about  4,700  kw  could  be  generated  99  percent  of  the 
time,  and  about  11,000  kw  could  be  generated  60  percent  of  the  time.  This 
amount  of  power  is  so  small  that  we  wonder  if  consideration  is  being  given 
to  raising  the  height  of  the  dam  to  provide  more  head  and  to  increase  the 
flow  available  from  storage.  If  so,  questions  may  be  raised  by  landowners , 
environmental  groups,  and  the  Fish  and  Wildlife  Service  concerning  the  in¬ 
undation  of  additional  land  above  the  dam,  including  the  wildlife  refuge  at 
Lake  Onalaska.  Your  study  might  address  this  issue  by  providing  information 
on  the  tradeoffs  between  power  generation  and  potential  damage  to  wetlands. 

Please  let  me  know  if  we  can  assist  in  the  study  by  providing  hydrologic 
data  on  streanflow  characteristics  in  the  vicinity  of  lock  and  dam  7. 


Sincerely  yours, 


Donald  R.  Alb in 
District  Chief 


ccs  Regional  Hydrologist,  USGS 
Regional  Director,  FWS 


ONE  HUNDRED  YEARS  OF  EAR  77/  SCIENl  "E  IN  THE  El  1UJC  SEJi  VICE 


United  States  Department  of  the  Interior 

FISH  AM)  wil  l)!  II  !  SI  RVK  1  in  reply  in  m  it 

TWIN  CITIES  AREA  OFFICE 
530  Federal  Building  and  U.S.  Court  House 
316  North  Robert  Street 
St.  Paul,  Minnesota  55101 
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Colonel  William  W.  Badger 
Dist.  Engineer,  St.  Paul  Diet. 

U.S.  Army  Corps  of  Engineers 

1135  U.S.  Post  Office  &  Custom  House 

St.  Paul,  MN  55101 

Dear  Colonel  Badger: 

This  responds  to  your  February  11,  1980  letter  requesting  our  comments 
on  the  possible  addition  of  hydropower  generating  facilities  at  lock  and 
dam  7  near  La  Crosse,  Wisconsin.  Due  to  the  preliminary  nature  of  this 
subject  and  consequent  lack  of  detailed  project  information  at  this  time, 
our  comments  will  be  in  general  terms. 

Existing  Resources 

Most  of  the  area  in  Pools  7  and  8,  including  land  adjacent  to  lock  and 
dam  7,  are  managed  as  part  of  our  Upper  Mississippi  P.iver  Wild  Life  and 
Fish  Refuge  ( UMRWLFR ) .  Pool  7  of  the  Upper  Mississippi  River  provides 
excellent  and  extensive  fish  and  wildlife  habitat.  Lake  Onalaska  and 
the  deltas  of  Tank  Creek,  Shingle  Creek,  and  the  Black  River  provide 
valuable  fish  and  wildlife  habitat  and  excellent  hunting,  fishing,  and 
trapping  opportunities.  Lake  Onalaska  in  particular  provides  valuable 
resting  and  feeding  areas  for  migrating  waterfowl,  including  canvasback 
ducks,  as  well  as  habitat  for  a  variety  of  important  sport  and  commercial 
fishes.  Pool  7  is  used  extensively  for  public  recreation  (hunting,  fish¬ 
ing,  trapping,  camping,  and  boating).  In  addition,  four  archeological 
sites  included  in  the  National  Register  are  located  in  this  area.  The 
Wisconsin  Department  of  Natural  Resources  has  also  classified  Tank  Creek 
at  River  Mile  711  as  a  natural  area. 

Pool  8  also  provides  valuable  fish  and  wildlife  habitat,  and  hunting, 
fishing,  and  trapping  are  considered  excellent  throughout  the  extensive 
backwater  areas.  In  addition,  backwater  areas  provide  valuable  resting 
and  feeding  habitat  for  migrating  waterfowl,  including  canvasback  ducks. 

A  heron  and  egret  rookery  also  exists  in  the  delta  of  the  Root  River. 

Like  the  upstream  pool,  Pool  8  is  also  used  extensively  for  public  recrea 
tion.  Two  archeological  sites  have  been  documented  on  the  pool,  one  at 
Goose  Island  and  another  along  the  Wisconsin  shore  at  River  Mile  693*5. 
Wisconsin  has  designated  a  natural  area,  Turtle  Nesting  Site,  at  River 
Mile  685. 
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Several  federally  designated  endangered  or  thr--i‘encd  species  have  been 
known  to  occur  in  this  area  of  the  Upper  Mi  ;s : s :  Lpp  i  R'ver.  The  ball 
eagle  (Hallacctus  loucov  chiirs),  a  threatened  species,  winters  in  numbers 
on  the  Upper  Mississippi  Hia.-r,  eoncentrqt  Lnr  below  dies  or  nea*’  the 
mouths  of  tributaries  where  fish  provide  a  ready  food  supply.  Also,  the 
endangered  Higgin's  eye  pearly  run  sol  '  '.q-r  • :  1 :  -  h  i  -  ~  inn  i )  inhabits  por¬ 
tions  of  the  river.  Historically,  the  encq. j  1  peregrine  falcon  (Faleo 
peregr inus )  has  also  been  known  to  occur  in  this  area. 

Concerns 


Construction  and  operation  of  a  hydropower  facility  at  lock  and  dam  7 
will  impact  fish  and  wildlife  resources,  the  extent  of  which  must  even¬ 
tually  be  documented  should  the  project  appear  feasible.  A  major  concern 
of  ours  is  the  possible  effects  to  existing  daily  and  seasonal  water  levels. 
A  change  in  such  levels  could  result  in  adverse  impacts  to  wetlands,  back¬ 
water  areas,  shoreline  habitat,  and  associated  fish  and  -wildlife  resources 
and  may  also  conflict  with  our  management  of  the  UMRWLFR.  Regardless 
of  a  change  in  water  levels,  the  location  of  the  generating  facility  and 
its  operation  could  alter  existing  flow  patterns.  Existing  flows  are 
fairly  uniform  across  the  river  at  lock  and  dam  7.  Concentrating  a  propor¬ 
tion  of  this  flow  through  the  generating  facility  could  affect  existing 
upstream  and  downstream  flow  patterns,  terrestrial  and  aquatic  habitats, 
possibly  increase  scouring  and  erosion,  and  affect  the  existing  tail-water 
sport  fishery.  We  would  be  particularly  concerned  about  this  funneling 
effect  during  low  flow  periods. 

We  are  also  concerned  with  potential  injury  and  mortality  of  aquatic 
organisms  due  to  entrainment  through  the  generating  facilities.  Impinge¬ 
ment  of  organisms  may  also  be  an  important  factor  if  screening  devices 
are  used  at  the  intakes.  In  addition  to  design,  construction,  and  opera¬ 
tion  of  the  generating  facility,  construction  of  required  transmission 
lines,  corridors,  and  other  facilities  would  also  result  in  adverse  impacts 
to  fish  and  wildlife  resources. 

As  stated  earlier,  most  lands  in  this  area  of  the  Upper  Mississippi  River, 
and  in  particular  those  located  immediately  east  of  lock  and  dam  7,  are 
included  in  our  Upper  Mississippi  River  Wild  Life  and  Fish  Refuge.  From 
the  refuge  standpoint,  we  are  concerned  tnat  project  construction  and 
operation  may  conflict  with  the  intended  purposes  for  which  these  lands 
were  acquired  as  a  wildlife  refuge. 

The  above  concerns  should  be  adequately  addressed  in  future  studies  if 
the  addition  of  generating  facilities  ir.  lock  and  dam  7  appears  economically 
feasible.  I  have  designated  Mr.  John  Lindell,  District  Mannger-UMRWLFR , 

P.0.  Box  415,  La  Crosse,  WI  54601  (608-780-3210)  as  our  representative 
In  thi3  matter.  We  also  suggest  you  closely  coordinate  this  project  with 
the  Wisconsin  and  Minnesota  Departments  of  Natural  Resources. 
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The  endangered  species  comments  contained  in  this  letter  constitute 
informal  consultation  only.  Should  you  encounter  listed  or  proposed 
gered  or  threatened  species  or  their  habitats  in  the  area,  the  Depart:.*- :nt 
of  the  Army  should  initiate  the  formal  consultation  process.  This  can 
be  accomplished  by  writing  to  the  Regional  Director,  U.S.  Fish  and  Wildlif 
Service,  Federal  Building,  Twin  Cities,  MN  55111. 


These  comments  have  been  prepared  under  the  authority  of  and  in  accordance 
with  provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401, 
as  amended;  16  U.S.C.  661  et  seq.)  and  are  consistent  with  the  intent 
of  the  National  Environmental  Policy  Act  of  1969. 


We  appreciate  the  opportunity  to  offer  our  preliminary  comments  and  look 
forward  to  working  with  St.  Paul  District  personnel  on  this  project. 


cc: 


Sincerely  yours, 

/ 

> 

fames  L.  Smith 
icting  Area  Manager 

Minn.  DNR,  St.  Paul 
Wise.  DNR,  Madison 

Bruce  Hawkinson,  Minn.  DNR,  Lake  City 
Dan  Wilcox,  ERB,  Corps  of  Engineers,  St.  Paul 
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FEDERAL  ENERGY  REGULATOR Y  COMMISSION 


c.rfc'.r,'-,  or- 
2  SO  SOUl  H  j.rAPS'OR 


Colonel  William  W.  Badger 
District  Engineer 

St.  Taul  District  Corps  of  Engineers 
1135  U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 


■ ;  r  t  room  :  1  to 


c: mu: ago  il.  •  "O  coccm 


July  9,  1980 


Dear  Colonel  Badger: 

Your  June  15,  1980  letter  requests  current  power  values  for  a  potential 
hydroelectric  generating  plant  located  at  Lock  &  Dam  No.  7  on  the 
Mississippi  River  near  LaCrosse,  Wisconsin. 

As  discussed  with  Mr.  A1  Bjorkouist  of  your  staff,  we  ’./ill  rcouire 
somewhat  more  detailed  information  before  we  can  compute  power  values 
applicable  to  the  particular  site  and  project  that  you  are  evaluating. 

In  particular,  we  will  need  the  following  data  applicable  to  each  pro¬ 
posal  for  which  you  want  power  values  computed: 

% 

o)  Installed  capacity. 

b)  Dependable  capacity  based  on  availability  during  seasonal 
maximum  electric  demand  periods-- January/December  and 

July /August.  (These  data  may  be  given  as  capacity  duration 
curves  for  the  two  periods) 

c)  Weekly  generation  schedule  comprising  average  annual  generation 
profile. 

d)  Weekly  maximum  and  minimum  capacity  restrictions  on  hydro 
operation. 

Since  these  data  are  probably  somewhat  premature  at  this  stage  of  your 
investigation,  "typical"  power  values  may  meet  your  need  at  this  time. 
Detailed  and  site  specific  values  can  be  furnished  once  project  para¬ 
meters  are  more  narrowly  defined. 

Bower  values  for  a  typical  base  load  hydro  addition,  the  type  your  letter 
states  Is  currently  envisioned,  would  be  computed  hosed  on  the  construction 
and  operating  costs  of  a  coal-fired  steam-electric  plant.  Using  a  Federal 
interest  rat®  of  7-1/8  percent  and  January  1,  19S0  price  levels,  we  would 
estimate  the  power  values  for  a  base  load  plant  of  this  type  to  be  approxi¬ 
mately  $1?3  per  kilowatt  of  dependable  canartty  end  Jl'3.59  per  thousand 
kilowatt-hours  of  average  annual  energy  produced. 
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In  the  event,  however,  that  the  particular  project  does  not  have  a 
significant  dependable  capacity,  it  may  be  appropriate  to  consider  tht 
most  likely  alternative  to  be  something  other  than  a  base  load  steam 
If,  for  exrnplo,  there  is  no  dependable  capacity,  or  i f  the  dependable 
capacity  portion  is  euitc  small,  the  value  of  the  project  is  more  correctly 
based  on  the  avoided  production  cost  of  the  thermal  energy  displaced  by  the 
hydro  operation  or  on  the  system  costs  associated  with  a  combustion  turbine 
plant  as  the  most  likely  alternative. 

As  your  study  progresses,  and  as  project  parameters  become  better  defined, 
we  will  be  glad  to  furnish  you  with  more  project  specific  power  values. 
Also,  as  you  continue  your  investigation,  if  you  have  particular  nuestions 
regarding  the  effect  of  a  proposed  operating  plan  on  the  benefits,  please 
contact  1'r.  David  Sinon  of  my  staff  at  (FTS)  353-6701  and  he  will  be 
available  to  discuss  the  situation  with  you. 

Sincerely,  .  „ 


B 


Lawrence  F.  Coffill 
Regional  Engineer 
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December  3,  1980 


Mr.  Louis  Kowalski 
Chief,  Planning  Division 
St.  Paul  District 
Corps  of  Engineers 

1135  U.S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Mr.  Kowalskis 

Your  October  16,  1980  letter  requests  our  analyses  of  t.he  value  of  power  at 
Lock  and  Dam  No.  7  located  on  the  Mississippi  River  near  LaCrosse,  Wisconsin. 
The  Lock  and  Dam  No,  7  project  would  consist  o£  either  a  4.8  or  a  7.2  megawatt 
hyd  roelectrie  installation  and  could  produce  either  32563  or  47665  megawatt- 
hours  of  energy  annually. 

Using  a  coal-fueled  steam-electric  plant  as  the  most  likely  alternative  to  the 
proposed  hydroelectric  project,  power  values  are  summarized  in  the  attached 
table.  These  are  "at-market"  values;  no  transmission  line  costs  for  the  hydro¬ 
electric  development  have  been  included.  All  values  are  based  on  October  1, 
1980  levels  and  reflect  the  following  general  assumptions: 


Basis  for  Measuring  Power  Value 


Power  values  are  the  benefits  produced  by  a  hydroelectric  plant  and  reflect 
a  measure  of  society's  "willingness  to  pay"  for  the  power  produced.  Because 
willingness  to  pay  cannot  be  directly  measured,  power  values  are  based  on 
the  surrogate  costs  of  constructing  and  operating  the  most  likely  alternative 
if  the  hydroelectric  project  is  not  constructed.  This  cost  is  given  as  the 
investment  cost  (capacity  value)  necessary  to  construct  the  most  likely  alter¬ 
native  and  the  production  cost  (energy  value)  which  results  from  operation 
of  the  alternative. 


Power  values  are  based  on  an  analysis  of  the  difference  in  "system"  costs 
resulting  from  the  system  being  operated  using  the  alternative  and  using  the 
proposed  hydropower  addition.  System  operating  costs  for  eacli  of  these 
cases  are  simulated  using  a  probabilistic  production  costing  computer  model. 
The  POWRSYM  Version  48  production  costing  model  was  used  for  this  analysis. 


El cc  t r i c_" S v «:_t c ’n "  Simulate d  _U  -  i_n »  th r  Mod n  1 

The  combined  MA?P  Pool  system;;,  a;;  they  ?  re  projected  to  exist  in  1990,  were 
selected  as  the  "system"  .simulated  using  the  production  cos  tin.-;  model.  'for  1990 
the  total  energy  requirement  for  this  system  is  projected  to  be  160,658,000 
megawatt-hours  with  a  peak  load  of  32,3-V9  megawatts  expected  to  occur  during  the 
sum no r  period. 

Adjustment  Factors  Applied  to  Power  Values 

The  capacity  value  includes  a  credit  of  5.0  percent  to  reflect  the  greater 
operating  flexibility  of  the  hydroelectric  plant.  In  addition,  the.  capacity 
value  has  been  reduced  by  6  percent  to  incorporate  the  relative  value  of  the 
hydroelectric  plant  capacity  based  on  the  probability  distribution  describing 
its  availability  in  comparison  with  the  availability  of  the  coaL-fneled  steam- 
electric  plant  alternative.  Accordingly,  the  capacity  value  given  in  the 
attached  table  is  applicable  to  the  installed  capacity  of  the  proposed  hydro¬ 
electric  plant  and  already  incorporates  the  consideration  of  dependable  capacity 

The  energy  values  given  in  the  attached  table  reflect  the  inclusion  of  the 
"energy'  value  adjustment"  which  results  from  the  difference  in  annual  "system" 
energy  production  between  the  steam-electric  alternative  and  the  hydroelectric 
project.  For  the  energy  values  shown,  a  credit  of  0.9  nil. Is /kWh  was  included. 
Energy  values  are  given  based  on  both  current  fuel  cost  levels  and  on  projected 
real  fuel  price  increases.  Escalated  real  fuel  costs  assume  a  1990  project-on 
-line  date  and  a  7-3/8  cost  of  money  to  levelixe  them  over  the  100  year  life  of 
the  hydroelectric  plant.  Real  fuel  cost  escalation  factors  were  taken  from 
Department  of  Energy  data  published  January  23,  1980  in  the  Federal  Register, 
Fart  IX. 

If  you  have  any  questions  regarding  these  power  values,  please  let  us  know. 


Sincerely 


Lawrence  F.  Coffill 
Regional  Engineer 


Enclosure: 
As  stated 


FOWER  VALUE  SUMMARY 
Lock  and  Uam  No.  7,  Mississippi  River 
(Octobi-r  1  ,  1980  Cost  base  end  7-3/87.  Cost  of  Money) 


4C00  1;W  -  P  Unit  1  ns ta  1 1  a t i on 


Capaci ty  Vc lue 

(based  on  installed  capacity) 

Energy  Value  - 

Current  Fuel  Costs 
Escalated  Real  Fuel  Costs 


$97 . 00/kW-yr 


$18. 7 /KWh 
$28.2/KWh 


Annual  Hydroelectric  Benefit 
Energy  Benefit 

32563  MWh  @  $28.2/MWh  $  918,277 

Capacity  Benefit 

4800  kW  @  $97.00/UW-yr  £ _ 465,600 

Total  Annual  Benefit  $1,383,877 


7.200  kW  -  12  Unit  Installation 


Capacity  Value 

(based  on  installed  capacity) 

Energy  Value  - 

Current  Fuel  Costs 
Escalated  Real  Fuel  Costs 


$97. 00/kW-yr 


$18. 8/KWh 
$28. 4/KWh 


Annual  Hydroelectric  Benefit 
Energy  Benefit 

47665  KWh  @  $28.4/MWh  $1,353,686 

Capacity  Benefit 

7200  kW  @  $97. 00/kW-yr  $  698.400 


Total  Annual  Benefit  $2,052,086 
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HYDROLOGIC  POWER  AND  ENERGY  ANALYSIS 


For  this  reconnaissance  study,  three  options  were  proposed  initially. 
These  options  were  for  8,  12,  and  16  units  producing  4.8,  7.2,  and  9.6  MW, 
respectively.  It  later  became  clear  that  several  powerhouse  locations 
would  have  to  be  studied  for  each  option,  and  that  Lhe  16-unit,  9.6-MW 
option  would  be  costlier  thai.  the  other  two  options.  At  this  point,  the 
16-unit  option  was  set  aside,  pending  the  outcome  of  the  other  two  options. 


AVERAGE  ANNUAL  ENERGY 

The  flow  duration  technique  was  used  to  estimate  average  annual  energy 
production.  The  daily  flows  for  the  period  of  record  are  grouped  into  flow 
classes.  Each  flow  class  is  then  plotted  according  to  its  cumulative  per¬ 
centage  of  occurrence.  The  curve  (see  plate  C-l)  can  be  assumed  to  repre¬ 
sent  an  average  year. 

Since  the  head  varies  significantly,  5  years  of  data  (representing 
wet,  damp,  average,  dry,  and  very  dry  years)  were  compiled  to  determine  a 
head  versus  flow  curve.  This  gross  head  was  reduced  by  the  estimated  trash- 
rack  and  tailrace  losses  to  produce  the  curve  of  estimated  net  head  (also 
shown  on  plate  C-l). 

The  power  available  depends  on  the  factors  of  head  (H)  and  flow  (Q) . 

The  amount  of  the  power  produced  by  the  turbine  depends  on  its  efficiency  (e) 

r,  /i  t . \  Q  (cfs)  x  H  (ft)  x  e 

Power  (kW)  =  —  ■ — g — - — 

For  every  point  along  the  flow  Juration  curve,  the  power  is  calculated  for 
the  available  flow.  If  the  flow  available  is  greater  than  the  design 


C-l 


flow,  the  turbine  flow  is  calculated  by  the  orifice  equation  to  be 
proportional  to  the  square  root  of  the  ratio  of  the  available  head  to 
the  design  head.  The  efficiency  is  taken  to  be  constant  at  e  =  0.86. 

The  average  annual  energy  is  represented  by  the  area  under  the  power 
curve.  In  plate  C-l,  these  areas  have  been  calculated  for  both  the  8- 
and  12-unit  options.  The  average  annual  energy  calculated  for  the  8-unit 
option  is  33,000  MWh,  and  that  for  the  12-unit  option  is  45,300  MWh.  The 
data  for  the  flow  duration  curves  is  shown  on  plate  C-2. 

FIRM  POWER  EVALUATION 

The  Federal  Energy  Regulatory  Commission  requested  the  firm  power 
for  the  two  critical  periods  of  July-August  and  December-January .  The 
only  problem  with  this  request  is  the  lack  of  definition  of  "firm".  No 
hydropower  is  100%  certain,  because  it  relies  on  rainfall.  Plants  with 
considerable  storage  can  achieve  quite  high  reliabilities,  such  as  the 
99.4%  reported  at  Sault  Ste.  Marie.  A  run-of-river  plant  has  relatively 
lower  reliability  for  firm  power. 

Plates  C-3  and  C-4  show  the  flow-duration  curves  for  July-August 
and  December-January,  respectively.  Firm  power  for  a  given  percent  of 
time,  say  85%,  is  that  power  available  at  least  85%  of  the  time.  For 
December-January,  values  were  calculated  for  85,  90,  and  95%  reliability. 
For  July-August,  values  were  calculated  for  80,  85,  and  90%.  These 
values  of  firm  power  are  shown  on  plate  C-5. 

AVERAGE  WEEKLY  GENERATION 

To  calculate  the  power  values  to  be  assigned  to  a  proposed  site, 
its  performance  within  the  proposed  power  network  is  simulated  by  a 
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computer  program.  in  order  to  do  this,  the  proposed  generation  schedule 
is  required  on  a  weekly  basis.  One  could  average  all  the  flows  for  each 
week  in  the  year  for  the  period  of  record,  giving  expected  weekly  flows, 
and  thereby  the  amount  of  energy  generated  for  each  week.  Ihe  method  chosen 
was  to  simulate  weeks  out  of  the  monthly  averages.  Starting  with  January, 
each  monthly  flow  was  proportioned  out  into  weeks  and  the  extra  days  which 
begin  the  first  (partial)  week  in  the  next  month.  The  flows  were  chosen 
to  vary  from  week  to  week,  but  also  so  that  the  daily  flows  for  the  month 
averaged  to  the  monthly  average.  The  flows  and  energy  for  both  options 
are  shown  on  plate  C-6. 

As  a  check  on  validity,  the  annual  totals  were  calculated.  The 
values  check  within  2%  for  the  8— unit  option,  and  about  5/C  for  the  12-unit 
option.  The  reason  for  these  differences  is  that  variations  which  would 
normally  occur  within  a  week  are  lost  in  the  averaging  process.  Values 
were  adjusted  somewhat  within  months  to  try  to  account  for  this. 
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PLAN  OF  STUDY 


REPORTS  DEVELOPED 


STAGE  I  -  RECONNAISSANCE  STUDY 


The  study  for  hydropower  addition  will  be  conducted  in  two  stages, 
during  the  first  stage,  principal  emphasis  is  on  identification  of  resource 
management  problems,  concerns,  and  opportunities.  Because  of  the  intro¬ 
ductory  nature  of  the  planning  process  in  this  stage,  the  effort  involves 
analyzing  a  wide  range  of  data,  which  may  be  more  qualitative  than  quanti¬ 
tative.  The  general  purpose  of  this  stage  is  to  initially  analyze  the  water 
and  related  management  problems  and  opportunities  and  evaluate  in  a  pre¬ 
liminary  fashion  alternative  solutions.  The  product  of  Stage  I  is  a  recon¬ 
naissance  report  which  shows  the  results  of  the  analysis;  recommends  or 
terminates  further  study;  and,  if  further  studies  are  recommended,  outlines 
a  plan  for  future  studies. 


STAGE  II  -  FEASIBILITY  STUDY 


The  feasibility  report  analyzes  differences  among  alternatives  and  the 
corresponding  effects  of  tradeoffs  between  the  national  economic  development 
and  environmental  quality  objectives.  Major  study  efforts  will  involve  col¬ 


lection  and  evaluation  of  required  data  and  formulation  of  an  optimum  scale 


■  :  development.  Recommendations  w  ill  he  made  in  the  report  for  authori¬ 
zation  of  the  plan  selected.  However,  the  author! zat ion  by  Congress, 
advance  planning,  and  funding  by  Congress  will  be  necessary  before  tiny  nf 
t ne  measures  recommended  in  the  feasibility  report  could  be  developed. 

PUBLIC  INVOLVEMENT 

PUBLIC  PARTICIPATION 

The  objective  of  public  involvement  is  to  actively  involve  the  public 
in  hydropower  studies  to  ensure  that  these  studies  respond  to  public  needs 
and  preferences  to  the  maximum  extent  possible,  within  the  bounds  of  local. 
State,  and  Federal  programs,  responsibilities,  and  authorities. 

The  public  is  any  affected  or  interested  non-Corps  of  Engineers  entity 
including  other  Federal,  regional,  State,  and  local  government  entities  and 
officials;  public  and  private  organizations;  and  individuals. 

To  be  responsive  to  p..  lie  needs  and  preferences,  Corps  planning  must 
include  a  continuous  dialogue  between  the  Corps  and  the  public.  The  need 
for  cooperation  and  coordination  among  Federal  agencies  concerned  with  water 
resources  development  has  become  more  apparent  as  the  Federal  interest  in  this 
activity  has  grown.  The  interests  of  affected  States  and  involved  local  in¬ 
terests  are  significant  concerns  and  must  be  recognized  and  considered.  In 


recent  years,  this  has  been  amplified  iiv 


went,  regional  economic  tie ve 1  opnent ,  ami  s i  . 

policy  of  tite  Corps  to  t  .'ordinate  tlie  hydropow*  r  p  re  :ra'-.  an  '  t  ■  ■ 
differences  wherever  possible.  I'o  accommodate  mis  a:  iiocue, 
and  coordination,  the  Corps  will  hold  workshop  meet ings  period;.  • 
discuss  study  progress  and  elicit  reaction  to  potential  proposals. 

PUBLIC  MEETINGS 

In  addition  to  developing  an  effective  public  involvement  prop  r  r:  . 

citizen  and  agency  coordination  and  informal  workshops,  the  Corps  wili  bold 
two  official  public  meetings  to  afford  all  interests  fail  opportunity  to  ex¬ 
press  their  views  and  furnish  specific  data  on  matters  pertinent  to  the  stud 
These  meetings  will  be  held  after  initial  public  contacts  and  preliminary 
studies  are  undertaken  through  consultation  with  the  agencies  and  the  public 
The  purpose  of  each  meeting  is  described  as  follows: 

a.  At  the  completion  of  the  reconna i ss.ince  study,  when  alternative  -o 1 
t ions  are  known  but  before  a  plan  has  been  tentatively  selected,  a  midstudv 
public  meeting  will  be  held.  A  major  purpose  of  this  meeting  is  to  present 
the  results  of  preliminary  studies  including  the  advantages  and  disadvantage 
of  the  various  alternatives  to  the  extent  that  ‘  ,,'h  i  n  !\  •  rr.a  t  i  on  bus  luv  n 
developed  and  to  further  develop  public  views  an  I  d.sir. —  ,  particular!  as 
they  relate  to  the  various  alternatives. 


b.  A  late-stage  public  meeting  will  be  held  after  detailed  studies 


and  before  feasibility  report  completion.  Findings  of  the  detailed  studies, 
including  the  rationale  for  any  proposed  solution,  and  the  tentative  recom¬ 
mendations  will  be  presented.  This  meeting  will  ensure  that  any  plan  pre¬ 
sented  would  be  acceptable. 


STUDIES  REQUIRED 


PLANNING 


Planning  studies  will  assess  the  power  potential  and  issues  related  to 
its  development.  Alternative  solutions  will  be  investigated.  Current  formu¬ 
lation  criteria  and  policies  will  be  used  to  evaluate  the  development  of 
alternative  plans  incorporating  both  nonstructural (1)  and  structural  measures 
as  appropriate.  Analysis  of  alternatives  and  impacts  of  trade-offs  among 
national  economic  development,  environmental  quality,  and  social  well-being 
will  be  assessed  in  selection  of  the  best  solution.  The  major  study  effort 
will  be  to  select  a  final  plan  that  best  meets  overall  needs  and  formulate 
the  optimum  scale  of  project  development.  As  an  integral  part  of  the  planning 
effort,  coordination  will  be  maintained  with  the  public  throughout  all  stages 
of  the  study.  Report  preparation  and  development  will  be  a  specific  responsi¬ 
bility  of  this  study  element.  Also,  by  using  sound  planning  practices  the 
study  schedule  will  be  maintained. 


d)  Nonstructural  alternatives  are  not  required  for  small-scale  hydropower 
projects  of  25  MW  or  less. 
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ECONOMIC  ANALYSIS 


The  economic  analysis  deals  primarily  with  development  and  application 
of  benefit-cost  analysis  which  is  the  most  frequently  used  and  accepted 
procedure  for  project  economic  evaluation.  The  objective  of  this  analysis 
is  to  relate  all  project  economic  benefits  to  all  project  costs  accruing 
to  the  project. 

Studies  to  evaluate  the  economic  worthiness  of  the  project  will  include 
formulation  of  alternative  project  cost  and  benefit  streams,  screening  and 
ranking  of  alternatives,  benefit-cost  analysis,  and  determination  of  risk 
and  uncertainty  related  to  project  outcomes. 

Average  annual  costs,  using  current  interest  rates,  will  be  determined 
within  the  St.  Paul  District  office.  Annualized  power  value- benefits  will 
be  supplied  by  the  Federal  Energy  Regulatory  Commission  (see  the  section 
entitled  "Power  Value  Analysis"  in  this  appendix). 


ENGINEERING 


The  types  of  engineering  studies  that  will  be  performed  include  hydro- 
logic  power  evaluation,  foundation,  mechanical  and  electrical,  civil  features, 
and  design  and  cost  studies.  All  of  the  studies  undertaken  will  be  accomplished 
using  appropriate  engineering  standards,  regulations  and  guidelines  and  will  be 
summarized  in  a  report  appendix  for  each  study. 


Hydrologic  power  evaluation  establishes  how  much  water  can  be  diverted 
through  the  turbines  and  the  hydraulic  head  associated  with  this  flow.  Studies 
for  evaluation  of  power  will  essentially  be  an  update  and  refinement  of  the 
technique  used  in  the  reconnaissance  study. 


Related  studies  concerning  the  flow  pattern  changes  resulting  from  hydro- 
power  plant  construction  may  be  required.  However,  provision  for  a  physical 
model  study  which  would  completely  evaluate  flow  changes  is  not  included  in 
the  work  schedule  and  cost  estimate  section  of  this  appendix.  Such  a  study 
is  considered  unwarranted  at  this  time. 
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Found at  ion  S  t  ud  i  es 

Foundation  studies  will  consist  of  the  necessarv  in.stiu  «  ->t  ■  c  - 

to  supplement  existing  boring  and  topography  information  in  ata  .  r. 

considered  improvements.  Sufficient  foundation  investigations  will 
to  determine  tiie  type  and  engineering  characteristics  of  soils  in  any 
development  area  from  field  examinations  of  exposed  cuts  and  channel  hua 
and  from  research  of  existing  available  boring  data.  Additional  soil  borings 
and  subsequent  tests  will  be  completed  as  appropriate. 

Power  plant  channel  design  will  include  riprap  if  necessary.  Final 
design  of  riprap  will  determine  gradation,  thickness,  size  and  extent,  and 
other  erosion  or  scour  preventive  features.  These  designs  will  conform  to 
current  design  methods  and  criteria. 

Embankments  will  be  designed  which  are  safe  against  overtopping  during 
occurrence  of  the  design  flood  and  stable  and  safe  under  extremes  of  oper¬ 
ation.  The  embankments  will  be  designed  so  as  not  to  impose  excessive 
stresses  on  the  foundation  materials,  have  slopes  that  are  stable  under  all 
conditions  of  impoundment  operations,  and  provide  for  control  of  seepage 
through  the  embankment  foundation  and  abutments  as  necessary.  Final  designs 
will  conform  to  current  design  criteria. 


Mechanical  and  Elect rical  Features 


Mechanical  and  electrical  features  convert  the  water's  energy  to 
electricity.  These  features  also  control  the  energy  and  transmit  it  to 
a  power  grid. 

Studies  will  include  evaluation  of  major  equipment  items  such  as  the 
hydraulic  turbines;  electrical  generators;  and  a  switchyard  consisting  of 
a  transformer,  circuit  breaker,  and  switchgear.  Included  also  are  supporting 
systems  which  control  and  protect  these  major  equipment  items.  Evaluation 
of  maintenance  facilities  such  as  a  crane  for  lifting  is  also  included  under 
mechanical  and  electrical  features  investigations. 

Because  of  plant  size  and  likely  marginal  economic  feasibility,  stand¬ 
ardized  turbines  and  complete  generating  sets  will  be  evaluated  for  appli¬ 
cation.  In  addition,  relaxing  the  need  for  some  of  the  traditional  control 
and  protection  equipment  will  be  assessed. 

Ci vi I  Features 


The  civil  features  of  small  hydropower  additions  include  site  prepara¬ 
tion  works,  hydraulic  conveyance  facilities,  and  powerhouse  and  appurtenant 
facilities . 
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Site  preparation  includes  grading,  foundation  excavation,  drainage 
and  erosion  control,  access  roads  and  parking  facilities,  and  construction 
noise  abatement  and  dust  control.  Hydraulic  conveyance  facilities  include 
penstocks,  tunnels,  canals,  valves  and  gates,  inlet  and  outlet  works,  and 
tailraces.  Powerhouse  and  appurtenant  facilities  include  all  structures 
for  powerhouse  and  equipment  handling  facilities,  foundations  for  both  the 
powerhouse  and  switchyard,  and  fencing  around  the  project  area. 


nr 

Detailed  project  scope  structural  designs  for  all  alternative  features 
will  be  undertaken.  Such  designs  will  be  in  accordance  with  accepted  criteria 
and  guidelines.  Design  work  will  also  include  drafting  of  all  report  charts, 
illustrations,  and  plates  in  accordance  with  drafting  standards.  A  detailed 
estimate  of  first  costs  will  be  accomplished  including  appropriate  allowances 
for  advance  engineering,  design,  and  contingencies.  The  estimates  of  first 
costs  will  reflect  prevailing  price  levels  for  similar  work  in  the  area  and 
be  based  on  recent  price  information.  An  estimate  of  annual  costs  including 
appropriate  allowances  for  operation,  maintenance,  and  scheduled  replacement 
of  major  project  features  will  be  prepared.  These  annual  costs  will  be  based 
on  the  interest  rate  prevailing  at  the  time  of  report  completion. 


fhe  civil  features  of  small  hydropower  additions  differ  from  those  of 
major  hydropower  installations.  Feasibility  of  the  project  may  hinge  upon 
adequate  yet  innovative  designs  for  civil  features.  Therefore,  studies  in 
addition  to  evaluating  the  above  features  will  include  the  analysis  of 
appropriate  outdoor  type  plants,  portable  lifting  equipment  for  maintenance, 
and  reduction  in  normal  protection  equipment. 


Designs  and  Cost  Estimates 
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MARKETING  ANALYSIS 


The  Department  of  Energy  (DOE)  is  responsible  for  performing  market 
analysis  for  Federal  hydropower  projects.  The  DOE  will  be  provided  a  copy 
of  this  reconnaissance  report  and  other  data  it  believes  it  needs  to  complete 
its  analysis.  Its  output  would  be  a  statement  that  power  which  the  project 
would  produce  could  be  marketed  at  a  price  that  would  ensure  repayment  of 
project  costs  plus  interest  and  operation,  maintenance,  and  major  replacement 
costs  within  the  required  50-year  period.  Results  of  the  marketing  analysis 
will  be  included  in  the  feasibility  study. 


POWER  VALUE  ANALYSIS 


Hydroelectric  developments  must  be  planned  and  evaluated  as  components 
of  comprehensive  river  basin  plans  as  well  as  units  of  the  electric  power 
supply  systems  in  which  they  are  incorporated.  In  regard  to  the  above,  the 
Federal  Energy  Regulatory  Commission  (FERC)  provides  input  to  determine 
financial  and  economic  feasibility  of  Federal  hydropower  projects. 

Benefits  attributable  to  the  hydropower  projects  are  determined  and 
furnished  by  FFRC  in  close  coordination  with  the  DOE  and  will  be  used  in  the 
above  mentioned  economic  and  financial  feasibility  analysis.  Power  values 


are  the  benefits  produced  by  a  hydroelectric  plant  and  reflect  a  measure  of 


society's  willingness  to  pay  for  the  powei  produced.  Brc.msc  willingness 
to  pay  cannot  be  directly  measured,  power  values  are  based  on  the  surrogate 
costs  of  constructing  and  operating  the  most  probable  alternative  if  the 
hydropower  project  id  not  constructed.  This  cost  is  given  as  an  investment 
cost  (capacity  values)  necessary  to  construct  the  most  probable  alternative 
and  the  production  cost  (energy  value)  which  results  from  operation  of 
the  alternative. 

ENVI RONMENTAL 

Environmental  studies  will  be  undertaken  to  identify  the  impacts  of 
alternatives  and  any  selected  plan  on  the  natural  and  human  environment. 

The  objectives  of  these  studies  are  to: 

T 

a.  Assemble  information  on  environmental  elements  which  may  be  affected 
by  hydropower  alternatives  and  examine  the  interface  between  the  social, 
economic,  and  environmental  attributes  in  any  project  area. 

b.  Provide  an  environmental  "early  warning  system"  identifying  the  re¬ 
sources  and  amenities,  both  natural  and  man-made,  which  are  part  of  the 
region's  physical,  biological,  and  cultural  environments;  are  of  local,  state¬ 
wide,  national,  or  international  significance;  and  should  be  preserved  or 

pro tected. 
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c.  Identify  opportunities  or  possibilities  for  restoration  and  enhance¬ 
ment  of  the  environment. 

d.  Provide  an  environmental  inventory  including  scientific  names  for 
public  information  and  participation  discussions  and  coordination  with  other 
government  entities. 

Specific  environmental  work  items  would  be  as  follows: 

1.  An  investigation  into  Lake  Onalaska  flow  patterns  and  an  effort  to 
predict  changes  in  flow  patterns  in  the  lake  that  would  result  from  operation 
of  the  alternative  hydropower  installations. 

2.  An  effort  to  predict  changes  in  sedimentation  rate  and  distribution 
in  Lake  Onalaska  because  of  the  operation  of  the  alternative  hydropower 
installations, 

3.  An  identification  of  measures  that  could  improve  the  condition  of 

* 

Lake  Onalaska  or  other  mitigation  to  benefit  fish  and  wildlife  in  conjunction 
with  hydropower  development  at  lock  and  dam  7. 

4.  A  calculation  of  benefits  resulting  from  measures  that  would  be 
taken  to  improve  the  condition  of  Lake  Onalaska  in  conjunction  with  hydropower 
development  at  lock  and  dam  7. 

5.  An  effort  to  predict  changes  in  tail  water  flow  patterns  resulting 
from  operation  of  the  alternative  hydropower  installations. 

6.  An  investigation  into  changes  in  available  tail  water  fish  habitat 
resulting  from  construction  and  operation  of  the  alternative  hydropower 
installations. 
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7.  An  effort  to  predict  entrainment  and  impingement  mortality  of  fish 
passing  through  the  alternative  hydropower  installations. 

8.  A  study  to  predict  the  impact  of  entrainment  and  impingement- 
caused  mortality  on  fish  populations. 

9.  A  study  to  predict  the  effect  of  the  alternative  hydropower  installa¬ 
tions  on  fish  movements  and  the  impact  of  restrictions  of  fish  movements  on 
the  fish  populations. 

RECREATION 

The  recreation  studies  will  investigate  and  document  any  recreation 
demand  that  could  be  satisfied  by  feasible  recreation  features  incorporated 
in  all  nonstructural  and  structural  alternatives  and  the  national  economic 
development,  environmental  quality,  and  recommended  plans  of  improvement. 
Recreation  studies  will  include  survey-scope  designs  and  cost  estimates  of 
proposed  features.  The  location  and  extent  of  any  lands  required  for  recre¬ 
ation  measures  will  be  established.  Monetary  benefits  attributable  to  satis¬ 
fying  unmet  recreation  needs  will  be  determined  in  accordance  with  accepted 
guidelines.  The  need  for  and  provision  of  project-related  recreation  measures 
will  be  established  in  accordance  with  local  and  State  recreation  guidelines. 
Project-related  recreation  features  that  might  be  considered  include,  but  are 
not  limited  to,  camping  and  picnicking  facilities,  boat  docks,  swimming  areas, 
hiking  and  biking  paths,  scenic  overlooks,  and  pedestrian  bridges  and  other 
accesses.  Provisions  for  use  of  facilities  by  the  elderly  and  handicapped 
will  be  considered  in  the  design  of  any  recreation  features.  Appropriate 
drawings,  sketches,  or  illustrations  showing  any  proposed  recreation  facili¬ 
ties  will  be  included  in  the  feasibility  report. 
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SOCIAL 

i 

Studies  will  be  made  to  evaluate  the  social  effects  of  all  possible 
changes  in  any  project  on  the  residents  of  the  area,  esspecially  effects  of 
construction  on  French  Island.  Special  emphasis  will  be  made  to  determine 
these  effects  on  those  underprivileged,  handicapped,  aged,  or  minority 
groups  affected.  An  assessment  of  the  social  effect  of  possible  nonstruc- 
tural  changes  in  any  project  will  be  made.  Effects  of  power  line  siting  will 
be  considered  in  social  investigations. 

INTRAOFFICE  COORDINATION 

The  requirements  of  the  planning  process  necessitate  an  interdisciplinary 
planning  approach  to  identify  and  define  the  planning  objectives,  develop 
creative  alternative  plans,  and  analyze  a  broad  range  of  complex  issues,  in-  a*, i 

eluding  the  probable  economic,  social,  and  environmental  consequences  of 
plan  implementation.  This  is  best  accomplished  by  a  planning  team  which  em¬ 
ploys  a  diversity  of  professional  skills. 

The  interdisciplinary  team  approach  works  best  when  all  participants 
have  equal  opportunity  to  be  involved.  This  requirement  does  not  mean  that 
all  participants  will  be  involved  in  each  activity,  task,  or  stage,  only 
that  they  will  be  involved  when  their  skills  could  have  a  material  effect 
on  study  progress  and  output. 
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The  role  of  the  study  manager  is  pivotal  to  the  successful  accomplish- 


T 


ment  of  interdisciplinary  planning  since  the  manager  is  responsible  for 
coordinating  and  synthesizing  the  efforts  of  all  involved.  A  study  team 
concept  described  above  with  a  study  manager  coordinating  that  team  will 
be  instituted  early  in  the  feasibility  study. 

WORK  SCHEDULE  AND  STUDY  COST  ESTIMATE 


Milestone  schedule 

Milestone  No. 

Designation 

Completion 

6 

Submission  of  draft  feasibility  report 
(including  DEIS) 

Fall  1984 

7 

Stage  3  (Stage  2  for  hydropower  studies) 
checkpoint  conference 

Fall  1984 

8 

Completion  of  action  on  conference  MFR 

Fall  1984 

9 

Coordination  of  draft  feasibility 
report  and  DEIS 

Winter  1984- 
1985 

10 

Submission  of  final  feasibility  report 
and  revised  draft  environmental  impact 
statement  to  Division 

Spring  1985 

To  accomplish  the  schedule,  the  Corps  needs  $10,000  in  fiscal  year 
1981,  $195,000  in  fiscal  year  1982,  $170,000  in  fiscal  year  1984,  and 
$40,000  in  fiscal  year  1985.  The  study  cost  estimate  (PB-6)  shows  the  i 
breakdown  of  that  funding. 
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PROCEDURE  FOR  APPROVAL  OF  FEAST BILTTY  REPORT 


APPENDIX  E 


ENVIRONMENTAL  ANALYSIS 


ENVIRONMENTAL  SETTING 


1.0  STUDY  AREA 

The  study  area  is  the  geographic  area  that  would  be  most  directly 
affected  by  construction  of  a  hydropower  installation  at  Lock  and  Dam  7. 

The  far-field  effects  of  a  hydropower  installation  can  be  very  distant 
from  the  source.  For  example,  the  electricity  produced  is  transmitted 
great  distances,  and  effects  on  a  riverine  fish  population  could  be 
noticed  in  other  parts  of  the  river  system.  For  the  purposes  of  this 
Reconaissance  Report,  however,  the  study  area  includes  Pools  7  and  8  of 
the  Upper  Mississippi  River,  the  shoreline  areas  of  this  reach  of  the 
river,  and  the  portion  of  western  Wisconsin  in  La  Crosse  County,  Wisconsin. 
2.G  NATURAL  RESOURCES 

2.1  Terrestrial  Resources  of  the  Study  Area 

2.1.1  Physical  Geography-  The  main  geographical  feature  of  the  region  is 
the  Mississippi  River  gorge  or  valley.  Cut  through  the  Prairie  du  Chien 
group  limestone  and  St.  Peter  sandstone  of  the  unglaciated  uplands  of 
western  Wisconsin  and  southeastern  Minnesota  during  glacial  or  preglacial 
times,  the  valley  is  about  5  miles  wide  at  Lock  and  Dam  7.  Bluffs  rise 
about  360  feet  above  the  level  of  the  river  on  the  Wisconsin  side  and 
about  520  feet  on  the  Minnesota  side.  The  Mississippi  Valley  in  the 

study  area  near  Lock  and  Dam  7  contains  not  only  the  river  and  its  flood- 
plain,  but  a  prominent  series  of  stream  terraces,  deposited  and  cut  during 
glacial  times.  In  the  vicinity  of  Lock  and  Dam  7,  the  river  and  its 
floodplain  occupy  the  western  side  of  the  bottomland.  There  is  no 
stream  terrace  on  the  Minnesota  side,  except  in  the  valley  mouth  at 
La  Crescent.  The  complex  of  terraces  in  the  Onalaska  area  to  the  east 
of  Lock  and  Dam  7  rises  in  a  series  of  scarps  to  approximately  100  feet 
above  the  floodplain  and  is  breeched  by  the  abandoned  channel  (now 
inundated)  of  the  Black  River. 


2.1.2  Soils-The  floodplain  soils  are  alluvial  materials  deposited  since 
the  glacial  period.  The  soils  are  clay,  silt,  and  loam,  sometimes  sandy 
and  often  dark  with  organic  matter.  The  subsoil  is  sand,  which  grades 
to  coarser  gravel  and  sand.  Soils  of  the  wetland  areas  are  peaty  and 
dark,  derived  from  decaying  organic  matter.  The  soils  of  the  floodplain 
are  underlain  by  glacial  outwash.  Soils  of  the  uplands  in  the  study  area 
are  complex,  with  sandy  loams  on  the  stream  terraces  and  heavier 
loess-derived  soils  farther  inland. 

2.1.3  Climate- The  climate  of  the  study  area  is  humid-continental,  with 
wide  temperature  extremes.  The  yearly  average  temperature  is  46  degrees 
and  the  average  annual  precipitation  is  about  29  inches. 

2.1.4  Vegetation-Terrestrial  vegetation  of  the  study  area  consists  of 
two  main  types:  the  xeric  and  dry-mesic  forests  of  the  uplands  and  the 
floodplain  forests  along  the  Mississippi  River  and  Black  River  valleys. 

The  upland  forests  are  predominantly  oak,  ranging  from  savannah  on  the  dry 
side  of  hills  to  more  raesic  forests  on  the  protected  side,  with  gradual 
transition  stages  in  between.  Some  remnants  of  former  prairie  vegetation 
exist  on  the  river  terraces,  such  as  French  Island  and  Brice  Prairie. 

Pool  7  has  21,049  acres  of  floodplain:  3,947  acres  in  woody  vegetation, 
primarily  bottomland  hardwoods  with  silver  maple,  cottonwood,  and  black 
willow,  and  860  acres  in  terrestrial  herbaceous  vegetation  such  as 
sedge  meadows.  The  Pool  8  reach  of  the  Mississippi  River  floodplain  is 
39,274  acres,  with  6,832  acres  of  woody  vegetation  and  3,100  acres  of 
terrestrial  herbaceous  vegetation.  More  detailed  inventory  and  description 
of  vegetation  of  the  Mississippi  River  bottomlands  is  presented  in  Minor, 
Caron,  and  Meyer,  1977,  and  Curtis,  1956. 

2.1.5  Wildlife-Much  of  the  floodplain  area  in  Pools  7  and  8  is  managed  as 
part  of  the  Upper  Mississippi  River  Wild  Life  and  Fish  Refuge.  The  extensive 


bottomlands  provide  much  valuable  wildlife  habitat.  Whitetail  deer,  fox 
squirrel,  gray  squirrel,  cottontail  rabbit,  and  ruffed  grouse  are 
important  terrestrial  game  species.  Furbearers  such  as  muskrat  and 
beaver  are  common.  Trapping  is  an  economically  significant  activity  in 
the  study  area.  The  Mississippi  bottomlands  in  the  vicinity  of  Lock 
and  Dam  7,  especially  Lake  Onalaska,  are  noted  as  a  feeding  and  resting 
area  for  a  variety  of  migratory  waterfowl,  including  canvasback  ducks. 

2. 2  Aquatic  Resources  of  the  Study  Area 

2.2.1  Waterbodies-The  Mississippi  River  within  the  study  area  is 
impounded  at  Lock  and  Dam  7  at  Dresbach,  Minnesota,  and  at  Lock  and  Dam 
8  at  Genoa,  Wisconsin,  to  form  Pools  7  and  8  of  the  waterway  system. 

The  Black  River,  originating  in  westcentral  Wisconsin,  flows  into  the 
Mississippi  in  Pool  7  at  the  head  of  Lake  Onalaska.  Tank  Creek  and 
Shingle  Creek  are  also  Wisconsin  tributaries  to  Pool  7  that,  along  with 
the  Black  River,  form  an  extensive  delta  above  Lake  Onalaska. 

Pool  7  is  11.8  miles  long  and  has  9,129  acres  of  aquatic  habitat.  The  main 
channel  of  the  river  covers  2,195  acres;  922  acres  are  side  channels; 

1,150  acres  are  sloughs;  39  acres  are  ponds;  and  about  4,821  acres  are 
open  water  lake.  About  6,414  acres  have  submergent  or  emergent  aquatic 
and  marsh  vegetation.  Lake  Onalaska  covers  about  5,400  acres  in  the 
lower  third  of  Pool  7.  Water  enters  Lake  Onalaska  from  the  Black  River 
and  from  the  Mississippi  through  a  chain  of  islands  separating  the  lake 
from  the  main  channel  to  the  west.  Water  exits  the  lake  over  the  Onalaska 
Dam  and  Spillway,  into  the  formerly  abandoned  Black  River  channel  that 
is  now  inundated  by  Lock  and  Dam  8,  and  to  the  main  channel  of  the 
Mississippi  through  channels  between  several  islands  immediately  above 
Lock  and  Dam  7  in  proximity  to  the  proposed  hydropower  site.  The 
lake  contains  several  islands  and  extensive  areas  of  submerged  and 
emergent  aquatic  vegetation.  The  average  depth  is  about  5  feet. 


Pool  8  is  23.3  miles  long  and  has  14,963  acres  of  aquatic  habitat.  The  main 
channel  covers  4,297  acres;  4,978  acres  are  side  channels;  3,640  acres 
are  sloughs;  1,311  acres  are  lakes;  278  acres  are  ponds;  and  430  acres 
are  tributary  river.  The  Black  River,  the  La  Crosse  River,  and  the 
Root  River  are  tributaries  to  the  Mississippi  River  in  Poo]  8. 

Hydrological  characteristics  of  the  Mississippi  River  at  Lock  and  Dam  7 
are  discussed  in  the  Hydrology  and  Power  Potential  section,  above. 

2.2.2  Water  Quality-The  Mississippi  River  in  the  vicinity  of  Lock  and 
Dam  7  is  moderately  hard,  with  total  hardness  rarely  exceeding  175  mg/1  CaCO 
The  dissolved  oxygen  concentration  is  generally  in  excess  of  60  percent 
saturation.  The  river  is  well  supplied  with  the  plant  nutrients  nitrogen 
and  phosphorous,  sufficient  to  sustain  dense  algal  blooms  during  the 
summer  months.  Water  temperatures  fluctuate  annually  from  0°C  to  about 
30°C.  Turbidity  varies  seasonally  with  discharge  and  algal  concentration 
ranging  from  about  2  to  30  JTU.  The  water  quality  of  the  Black  River 
is  similar  to  that  of  the  Mississippi  River,  but  has  higher  concentrations 
of  dissolved  organic  matter  and  a  darker  color. 

Lake  Onalaska,  immediately  upstream  of  the  potential  hydropower  location 
at  Lock  and  Dam  7,  has  a  high  capacity  to  inflow  ratio  and  a  high 
sediment  trapping  efficiency.  Between  55  to  60  percent  of  the  inflowing 
suspended  sediments  and  100  percent  of  the  bed  load  of  inflowing  water 
are  deposited  in  the  lake.  There  has  been  an  alarming  loss  of  lake  volume 
in  the  last  40  years  since  closure  of  Lock  and  Dam  7,  with  up  to  50  percent 
loss  of  depth.  The  lake  is  progressing  toward  hyper-eutrophy  and  drastic 
changes  to  the  character  of  the  lake  are  expected  in  the  next  30  to  40 
years  (River  Studies  Center,  University  of  Wisconsin-La  Crosse ^ 19 77) . 


2.2.3  Fisheries- The  extensive  water  area  and  diversity  of  fish  habi Lat¬ 
in  Pools  7  and  8  of  the  Mississippi  River  support  an  abundant  and 
diverse  fishery.  Seventy-four  species  of  fish  have  been  reported  iron 
Pool  7  and  86  species  of  fish  have  been  reported  fron  Pool  8.  This  rea.  h 

of  the  Mississippi  River  has  provided  sport,  and  commercial  fi  shiny, 
throughout  man's  development  of  the  region. 

The  sport  fishery  harvest  has  been  relatively  constant  in  magnitude, 
and  the  diversity  of  sport  fish  species  ensures  some  stability  to  sport 
fishing  in  the  area.  Angler  harvest  for  the  period  1972-1973  was 
estimated  to  be  16b, 949  pounds  of  fish  from  Pool  7  or  10.74  pounds 
per  acre.  Biuegiii,  crappie,  white  bass,  sauger,  walleye,  channel 
catfish,  and  freshwater  drum  are  the  most  commonly  caught  fish 
(rasmussen,  1979).  Because  of  their  proximity  to  the  La  Crosse  metro¬ 
politan  area,  Pools  7  and  8  receive  some  of  the  highest  sport  fishing 
pressure  on  the  Upper  Mississippi  River.  Tee  fishing  is  popular, 
especially  on  Lake  Onalaska.  Taiiwater  fishing  below  Lock  and  Dam  7 
is  also  popular,  especially  during  the  spring. 

The  commercial  fishery  in  Pools  7  and  8  is  of  economic  significance.  The 
average  annual  total  catch  between  1953  and  1957  was  about  400,000  pounds 
for  Pool  7  and  790,000  pounds  for  Pool  8.  Carp,  buffalo,  i at  fish,  and 
freshwater  drum  are  the  commonly  harvested  fish. 

2.2.4  Wetlands-The  abundance  and  diversity  of  fish  and  wildlife  in  the 
study  area  are  supported  by  a  complex  riverine  wetland  system.  A  variety 
of  wetland  habitat  occurs  in  the  Mississippi  River  floodplain.  Vegetation 
ranging  from  submerged  aquatic  plants  to  bottomland  hardwood  forests 
provide  scenic  diversity  and  valuable  habitat. 


2. 3  Significant  Natural  Resources  of  the  Study  Area 


The  following  resources  of  the  study  area  are  resources  that  are  considered 
outstanding,  critical,  unique,  and  deserving  of  protection. 

2.3.1  Refuge  and  Natural  Areas-The  Upper  Mississippi  River  Wild  Life  and  Fish 
Refuge,  administered  by  the  U.S.  Fish  and  Wildlife  Service,  covers  much 
of  the  Mississippi  River  floodplain  in  the  study  area.  The  State  of 
Wisconsin  administers  the  Midway  Prairie  Scientific  Area  bordering  Lake 
Onalaska  north  of  La  Crosse,  natural  areas  at  Tank  Creek,  and  a  turtle 
nesting  area  at  river  mile  711.  The  State  is  considering  several  other 
areas  for  designation  as  natural  or  scientific  areas  within  Pools  7  and  8, 
especially  at  the  head  of  Lake  Onalaska  and  the  Black  River  delta. 

The  State  of  Minnesota  has  no  designated  natural  or  scientific  areas  within 
the  study  area,  but  does  maintain  a  computerized  inventory  of  significant 
natural  resource  locations  within  the  State  in  conjunction  with  the  Natural 
Heritage  Program. 

2*3.2  Fishery- The  fishery,  especially  of  Lake  Onalaska,  as  described  in 
Section  2.2.3  above,  is  a  significant  resource  of  the  study  area. 

2.3.3  Lake  Onalaska-Lake  Onalaska,  as  described  in  Sections  2.2.1  and  2.2.2, 
besides  providing  outstanding  fishing  plus  feeding  and  resting  habitat  for 
migratory  waterfowl,  is  considered  a  critical  resource  because  of  its 
changing  physical  condition. 

2.3.4  Migratory  Waterfowl-The  Mississippi  River  valley  in  the  study  area 

is  noted  for  its  migratory  waterfowl,  including  the  troubled  canvasback  duck. 

A  heron  and  egret  rookery  exists  at  the  delta  of  the  Root  River  on  Pool  8. 

The  abundance  and  diversity  of  these  waterfowl  in  the  study  area,  the 
precarious  status  of  some  of  the  waterfowl  species,  and  the  popularity  of 
waterfowl  hunting  and  observation  make  this  resource  significant  in  the 


study  area. 
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2.3.5  Threatened  and  Endangered  Species-Several  federally-listed  endangered 
or  threatened  species  have  been  observed  in  the  study  area.  The 

bald  eagle,  a  threatened  species,  winters  in  and  nigra tes  through  the 
Mississippi  valley,  concentrating  below  dans  or  near  the  nouths  of  tribu¬ 
taries.  The  Higgins'  eye  pearly  mussel,  an  endangered  species,  has  been 
reported  in  both  Pool  7  and  Pool  8.  The  endangered  peregrine  falcon 
used  to  frequent  the  area. 

2.3.6  Wetland s-Wetland  areas  are  now  recognized  as  valuable  and  are 
protected  by  Federal  law,  Executive  Order,  and  various  State  and  local 
regulations.  The  extensive  riverine  wetlands  of  the  study  area  are  a 
significant  resource. 

3.0  SOCIAL  SETTING 

Lock  and  Dam  No.  7  is  located  within  the  La  Crosse,  Wisconsin,  Standard 
Metropolitan  Statistical  Area  (SMSA) .  The  population  of  the  La  Crosse 
SflSA  was  85,855  in  1975  (a  5.7  percent  increase  from  1970).  Although 
the  city  of  La  Crosse  has  experienced  a  decline  in  population  over  that 
period,  surrounding  communities  such  as  Campbell  and  Onalaska  have  increased 
in  population.  La  Crosse  SMSA  per  capita  income  in  1974  was  $4165,  compared  with 
$4,466  for  the  State  of  Wisconsin.  Major  industrial  employers  are  retail 
trade,  services,  and  manufacturing. 

4.0  RECREATION  RESOURCES  OF  THE  STUDY  AREA 

Pool  7  is  the  sixth  largest  of  the  13  pools  in  the  St.  Paul  District  in 
terms  of  water  acreage.  The  city  of  La  Crosse,  located  immediately  downstream 
of  the  dam  structure,  is  the  largest  city  in  the  District  located  on  the 
river  south  of  the  Twin  Cities.  The  pool  area  receives  a  great  deal  of 
public:  use  pressure  from  the  residents  of  La  Crosse  and  is  rated  as  the 
third  most  used  pool  segment  in  the  District. 

Most  points  along  the  outer  limits  on  each  side  of  Pool  7  are  accessible 
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by  highway,  with  the  city  of  La  Crosse  being  the  focal  point  for  highways 
serving  both  Wisconsin  and  Minnesota.  The  new  Interstate  Highway  90, 
which  crosses  the  river  just  downstream  of  Lock  and  Dari  7,  provides  a 
rapid  and  unrestricted  means  of  reaching  the  lower  end  of  the  pool  from  the 
Minnesota  zone  of  population  influence. 

Two  major  parks  are  adjacent  to  Pool  7,  both  State  parks:  O.L.  Kipp  Park 
in  Minnesota  and  Louis  Nelson  Park  in  Wisconsin.  The  Lake  Onalaska  area 
provides  an  excellent  wildlife  and  fishing  area  and  attracts  large  numbers 
of  duck  hunters  and  year-round  fishermen.  Opening  day  duck  harvest  in  this 
area  is  approximately  3000  to  4000,  all  species  combined,  with  an  average 
seasonal  harvest  of  approximately  10,000  to  15,000.  Creel  surveys  taken  in 
1972-1973  indicated  that  during  that  time  period  approximately  60,000 
fishermen  fished  an  estimated  218,500  hours  and  had  an  average  catch  of 
1.5  fish  per  hour.  Overall  activity  occasions  for  the  pool  are  expected 
to  increase  from  an  estimated  670,000  in  1980  to  970,000  in  2025.  Pool  7 
ranks  second  highest  in  terms  of  needs  for  recreation  resource  facility 
development  for  all  river  pools  within  the  District. 

Pool  8  is  the  third  largest  pool  in  the  District.  Goose  Island,  located 
midway  between  the  dams,  is  one  of  the  most  heavily  used  recreation  sites  in 
the  northern  portion  of  the  river.  The  highway  transportation  system  is 
similar  to  th;.t  of  Pool  7,  providing  access  to  areas  around  the  pool 
with  LaCrosse  serving  as  a  focal  point.  But  railroad  lines  along  both 
sides  of  the  pool,  as  in  Pool  7,  in  many  areas  limit  car  access  to  the  pool. 

Major  resource  areas  include  Reno  Bottoms,  a  major  wildlife  refuge,  Crosby 
Slough,  and  the  Target  Lake  Area.  The  main  channel  north  of  Genoa  adjacent 
to  Brownsville  and  north  of  La  Crosse  is  heavily  used  for  powerboating 

and  water-skiing. 
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Again,  similar  to  Pool  7,  the  majority  of  recreationists  appear  to  reside 
in  the  La  Crosse  area  and,  according  to  recent  surveys,  have  indicated  a 
higher  perception  of  resource  crowding  than  indicated  by  users  in  adjacent 
pools.  Activity  occasions  throughout  the  pool  are  projected  to  increase 
from  955,000  in  1980  to  1,300,000  in  2025.  Estimated  resource  deficiencies 
in  the  pool  have  been  indicated  for  boat-launching  lanes,  linear  trails,  and 
small-game  hunting  areas. 

5.0  CULTURAL  RESOURCES  OF  THE  PROJECT  AREA 

The  Mississippi  River  valley  has  been  intensively  occupied  during  prehistoric 
and  historic  times.  Indian  villages  were  located  all  along  the  valley  floor, 
and  burial  mounds  were  built  along  the  bluff  tops.  The  valley  has  also  been 
occupied  historically  by  European  peoples.  In  La  Crosse  county, 
a  number  of  sites  are  recorded  representing  predominately  Woodland,  Oneota, 
and  Mississippian  components. 

jr 

One  Woodland  and/or  Upper  Mississippian  camp  or  village  is  located  in  the 
northeast  corner  of  Section  13,  T16N,  R8W.  This  site  would  not  be  adversely 
affected  by  the  proposed  project. 

Within  the  proposed  project  area,  no  known  prehistoric  and/or  historic  sites 
are  recorded.  As  of  12  November  1980,  no  sites  currently  listed  on  or  eligible 
for  the  National  Register  of  Historic  Places  are  located  within  the 


project  area. 


ENVIRONMENTAL  IMPACTS  OF  THE  SELECTED  ALTERNATIVES 

The  following  discussion  on  Che  impacts  of  construction  and  operation 
of  a  hydropower  facility  at  Lock  and  Dam  7  is  only  general.  It  describes 
the  potential  impacts  that  are  reasonably  foreseeable  at  the  present.  A 
detailed  analysis  of  the  potential  impacts  has  not  been  made. 

1.0  IMPACTS  OF  SELECTED  ALTERNATIVES  ON  NATURAL  RESOURCES 

1 . 1  Impacts  of  the  No  Action  Alternative 

The  no  action  alternative  would  have  no  impact  on  the  existing  natural 
resources  of  the  study  area  and  would  maintain  existing  conditions. 

1 . 2  Impacts  of  the  8-Energy  Unit  and  12-Energy  Unit  Alternatives 

1.2.1  Differences  in  Potential  Impacts  between  the  Two  Alternatives- 
There  would  be  few  differences  in  the  kind  of  impacts  resulting  from 
the  construction  and  operation  of  the  8-  and  the  12-energy  unit 
alternatives.  The  differences  between  potential  impacts  of  the  two 
alternatives  would  relate  mainly  to  magnitude.  Such  dif¬ 
ferences  are  discussed  below  in  the  context  of  their  expected  occurrence. 

1.2.2  Construction  Impacts  of  the  Selected  Alternatives 

1.2. 2.1  Construction  Impacts  on  Terrestrial  Resources-Terrestrial  impacts 
of  hydropower  development  at  Lock  and  Dam  7  would  result  primarily  from 
construction  of  an  access  road,  a  construction  storage  yard,  approaches  for 
a  cofferdam,  construction  site  preparation,  excavation  of  a  discharge  channel 
a  powerline  corridor,  and  disposal  of  excavated  and  dredged  materials. 

The  existing  dike  between  French  Island  and  Lock  and  Dam  7  would  be  used 
for  an  access  road  to  the  construction  site  at  the  east  end  of  the  dam. 


A  short  loop  to  the  south  of  the  dike  and  a  low-water  bridge  would  be 
necessary  for  the  access  road  at  the  spillway.  Construction  of  approaches 
and  the  low  water  bridge  would  disturb  about  2  acres  of  floodplain  forest. 


Detailed  site  plans  have  not  been  developed;  excavated  material  lay-down 
areas  and  dredged  material  disposal  sites  have  not  been  identified. 
Construction  activity  near  the  east  end  of  the  dam  (exclusive  of  on-land 
disposal  area  for  dredged  material)  would  result  in  the  clearing  of  an 
estimated  5  acres  of  floodplain  forest.  The  12-energy  unit  alternative, 
because  of  its  larger  size,  would  require  the  excavation  and  dredging 
of  more  material  and  would  disturb  a  somewhat  larger  area  of  floodplain 
than  would  construction  of  the  8-energy  unit  alternative. 

Transmission  of  electrical  power  from  a  hydropower  plant  at  Lock  and 
Dam  7  would  require  a  powerline  right-of-way  and  transmission  lines. 
Alternative  routes  for  a  powerline  corridor  have  not  been  identified. 

The  most  direct  route  would  extend  east  across  the  floodplain  to  tie 
into  existing  lines  on  French  Island.  Some  clearing  of  trees  and  distur- 
^  bance  of  soil  would  occur.  The  wires  could  interfere  with  the  flight  of 

birds,  especially  migratory  waterfowl.  Location  of  a  transmission  line 
corridor  would  require  careful  study  to  minimize  impacts  upon  the  flood- 
plain  wetlands  and  upon  migratory  waterfowl. 

Construction  activity,  noise,  and  dust  would  disturb  wildlife  in  the 
immediate  vicinity  of  the  access  (dike)  road  and  the  construction  site. 

1.2. 2. 2  Impacts  of  Construction  on  Aquatic  Resources-Material  would  be 
removed  from  the  riverbed,  riverbank,  and  the  existing  storage  yard  area 
at  the  east  end  of  the  dam  to  provide  a  curving  approach  and  discharge 
channel  for  the  hydropower  units.  Two  temporary  cofferdams  would  be 
constructed,  one  on  the  upstream  side  of  the  dam  and  one  on  the  downstream 
side,  to  allow  dry  excavation  and  working  conditions  inside  the  cofferdams. 

A  permanent  closing  dike  would  be  constructed,  extending  from  the  existing 
dike  to  the  first  island  separating  Lake  Onalaska  from  the  Mississippi  River. 

This  dike  would  prevent  scouring  of  the  existing  dike  and  would  prevent,  to 
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so nc  degree,  increased  currents  in  the  southwest  west  portion  of  Lake  Onalaska. 
Material  would  be  placed  in  a  wetland  area  for  the  spillway  stream  crossing 
for  the  access  road.  Rock  riprap  would  be  placed  on  all  newly  exposed 
riverbanks  or  the  banks  would  be  otherwise  protected  from  erosion. 

The  amounts  of  materials  that  would  be  excavated,  dredged,  or  filled  have 
not  yet  been  determined  ,  and  material  d  1  sposal  areas  have  not  been 
designated.  The  12-energy  unit  alternative  would  require  the  excavation 
and  dredging  of  a  larger  amount  of  material  for  the  intake  channel,  dis- 
■harge  channel,  and  powerhouse  than  would  the  8-energy  unit  alternative. 

Impacts  to  aquatic  resources  that  would  be  associated  with  earthwork  and 
dredging  include  burial  or  excavation  of  bottom  substrate  and  increases 
in  suspended  solids  concentration  and  turbidity  in  the  water  column.  An 
estimated  maximum  of  5  acres  of  bottom  substrate  would  be  permanently 
altered.  Benthic  life  in  this  area  would  be  destroyed,  and  would  not 
re  colonize  with  the  same  abundance  or  community  composition  because  of  the 
substrate  character  and  increased  current  velocity.  Some  tailwater  fish 
.-.pawning  and  foraging  habitat  would  be  lost  during  construction.  Place¬ 
ment  of  additional  rock  riprap  would  increase  hard  substrate  available 
for  colonization  by  macroinvertebrates.  Increases  in  turbidity  and 
suspended  solids  concentration  in  the  water  column  would  be  temporary 
and  fairly  localized.  A  more  thorough  analysis  of  the  impacts  associated 
with  dredging  and  deposition  of  material  into  open  water  or  wetlands  for 
the  hydropower  project  would  be  made  in  a  404(b)  evaluation. 

River  flow  and  Lake  Onalaska  flow  patterns  would  be  altered  by  the  upstream 
cofferdam  during  construction.  Tailwater  flow  patterns  below  the  dam 
would  be  altered  by  the  downstream  cofferdam.  The  overall  effect  of 


construction  on  river  flow  patterns  would  he  a  slight  shift  of  river  flow 


to  the  west.  The  easternmost  two  or  three  ta inter  gate  bavs  would  not  be 
functional  during  construction.  Outflow  from  hake  final aska  would  be 
restricted  near  the  existing  dike.  Outflow  would  increase  in  the  several 
more  northerly  channels  between  the  chain  of  islands  that  separates  the 
lake  from  the  river. 

1.2.3  Impacts  Associated  with  Operation  of  the  Selected  Hydropower 
Alternatives  at  Lock  and  Dam  7 

1.2.3. 1  Operations  Impacts  on  Terrestrial  Resources-Either  selected 
hydropower  alternative  would  be  operated  as  a  run-of-the-river  installation 
No  alteration  of  water  levels  on  Pools  7  and  8  would  be  expected.  No 
shoreline  erosion  or  destruction  of  shoreline  vegetation  would  be  expected 
from  hydropower  operation  at  Lock  and  Dam  7.  Riverbanks  that  would  be 
subjected  to  increased  current  velocities  in  the  vicinity  of  the  hydropower 
installation  would  be  riprapped. 

Increasea  human  activity  along  the  access  road  dike  that  forms  much  of 
the  southern  boundary  of  Lake  Onalaska  could  disturb  migratory  waterfowl 
on  the  lake  and  other  wildlife  in  the  adjacent  floodplain.  The  spillway 
stream  crossing  would  allow  increased  access  to  the  river  and  adjacent 
floodplain  from  the  French  Island  side. 

Some  noise  would  be  generated  at  the  powerhouse. 

Transmission  wires  could  interfere  with  the  flight  of  migratory  birds. 

Much  of  the  land  area  disturbed  in  construction  would  be  replanted  and 
allowed  to  return  to  floodplain  forest. 


1.2. 3. 2  Operations  Impacts  on  Aquatic  Resources-Because  no  water  level 
fluctuations  would  be  induced  by  hydropower  operations,  distant  effects  on 
littoral  areas  of  Pools  7  and  8  are  not  expected. 

Changes  in  water  flow  patterns  both  above  and  below  Lock  and  Dam  7  are 
expected.  Both  the  8-energy  unit  and  the  12-energy  unit  alternatives  would 
divert  a  substantial  portion  of  the  Mississippi  River  flow  through  the 
turbines.  This  fraction  would  vary  seasonally  with  river  discharge  and 
the  head  differential  at  the  dam.  Essentially  all  the  river  flow  would 
pass  through  the  turbines  at  certain  times  of  the  year  (winter).  The 
12-unit  alternative  would  divert  a  larger  portion  of  the  river  flow  than 
the  8-unit  alternative. 

These  changes  in  flow  patterns  could  alter  flow  patterns  in  Lake  Onalaska. 
Given  the  lake's  critical  sedimentation  problem  linked  with  its  hydraulic 
retention  time,  the  effects  of  water  flow  patterns  induced  by  hydropower 
installation  deserve  further  study.  Tailwater  flow  below  Lock  and  Dam  7 
would  be  altered  considerably,  with  much  of  the  flow  through  the  dam 
passing  through  the  turbines.  Changes  in  flow  patterns,  current  velocities, 
and  bottom  contour,  along  with  an  increased  amount  of  rock  riprap  in  the 
vicinity  of  the  discharge  channel,  would  alter  the  character  of  the  tailwater 
fish  habitat  below  Lock  and  Dam  7.  Operation  of  the  hydropower 
installation  would  increases  current  velocities  on  the  east  side  of  the 
tailwater  area  and  generally  decrease  velocitities  below  the  dam  to  the  west. 
The  extent  to  which  these  changes  would  affect  fish  populations  using 
the  tailwater  area  at  Lock  and  Dam  7  is  not  known.  Operation  of  the 
12-unit  alternative  would  have  a  greater  impact  on  flow  patterns  than 
would  the  8-unit  alternative. 


Operation  of  the  hydropower  installation  is  not  expected  to  significantly 
affect  water  quality.  No  gas  supersaturation  p rob  lens  art:  expected.  The 
reduction  in  turbulence  caused  by  diverting  water  from  the  dan  gates 
through  the  turbines  could  reduce  the  potential  for  aeration  of  water  at 
the  dan.  With  the  good  dissolved  oxygen  conditions  in  the  Pool  7  rent  li 
in  the  river,  this  reduction  is  not  expected  to  be  a  significant  inpact. 

Entrainment  and  impingement  of  adult  fish,  eggs,  and  larvae  induced  by 

the  hydropower  units  are  not  expected  to  significantly  affect  fish  populations 

The  size  of  the  tube  type  turbines  and  the  relatively  slow  speed  of  the 
runners  should  allow  survival  of  most  fish,  eggs,  and  larvae  passing 
through  the  units.  The  magnitude  of  increased  fish  mortality  at  Lock  and 
Dam  7  that  would  be  caused  by  fish  passage  through  the  hydropower  units 
over  existing  fish  mortality  sustained  by  passage  through  the  dam  gates 
is  not  known.  There  would  be  no  intake  bays  or  physical  barriers  to 
lateral  escape  by  fish  at  the  intakes  of  the  hydropower  units,  except 
for  some  widely-spaced  trash  racks.  Approach  velocities  of  water  to  the 
turbine  intakes,  which  would  have  a  large  influence  on  the  amount  of 
entrainment  of  adult  fish,  have  not  been  determined. 

The  closure  of  dam  gates  to  divert  water  through  the  powerplant  would 
restrict  movements  of  fish  through  Lock  and  Dam  7.  It  is  known  that 
fish  movements  up  and  down  the  river  do  occur  with  some  species,  such 
as  saugers  and  white  bass,  but  the  degree  to  which  fish  rrovements  would 
be  restricted  by  hydropower  development  at  Lock  and  Dam  7  and  the  impact 
of  these  restricted  movements  are  not  known  at  this  time. 

The  intake  and  discharge  channels  could  require  occasional  dredging  to 
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maintain  adequate  depth  and  configuration.  The  impacts  of  this  maintenance 
dredging  on  the  aquatic  system  are  not  expected  to  be  great.  Dredged  material 
disposal  areas  for  this  potentially  necessary  maintenance  work  have  not 
been  identif ied. 

2.0  SOCIAL  IMPACTS  OF  HYDROPOWER  DEVELOPMENT  AT  LOCK  AND  DAM  7 
The  most  significant  social  impacts  associated  with  the  installation  of 
hydropower  units  at  Lock  and  Dam  7  would  result  from  construction  activities 
and  the  addition  of  transmissibn  lines  and  corridors  required  to  distri¬ 
bute  generated  power.  In  addition,  social  impacts  would  result  from  disposal 
of  dredged  and  excavated  material,  employment  opportunities,  distribution 
of  project  costs  and  benefits,  and  conflicting  resource  use. 

The  social  impacts  of  construction  would  be  most  severe  in  residential 
areas  of  the  town  of  Campbell.  Residents  of  Campbell  would  be  temporarily 
inconvenienced  by  the  hauling  of  construction  materials,  equipment,  and 
byproducts  and  by  workers  commuting  to  and  from  the  work  site  through 
residential  areas.  Impacts  associated  with  these  activities  include  increased 
noise  and  air  pollution  levels,  road  damage  and  repair  costs,  disruption 
of  daily  neighborhood  activities,  and  a  threat  to  the  health  and  safety 
of  neighborhood  children  caused  by  additional  constuction-related 
traf  f ic. 

Transmission  lines  and  corridors  would  be  necessary  for  transporting  power 
generated  by  the  facility  at  Lock  and  Dam  7.  The  social  consequences 
associated  with  placement  of  transmission  lines  and  corridors  would  be 
significant  and  must  be  closely  studied  so  that  adverse  social  ipacts  can 
be  minimized  and  appropriately  mitigated.  Such  an  action  may  have  social 
impacts  because  of  relocation  of  private  residences  and/or  commercial 
businesses,  disruption  to  community  cohesion,  loss  of  property, 
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decrease  in  property  values,  inequitable  distributuion  of  project  cost 
and  benefits,  and/or  controversy. 

Social  impacts  would  also  be  likely  to  occur  from  disposal  of  excavated 
and  dredged  material.  The  degree  and  direction  of  these  impacts  depend 
on  the  means  of  disposal  and  the  disposal  site(s)  selected.  Similarly, 
the  extenet  and  significance  of  the  project's  employment  and  economic 
benefits  depend  on  other  factors  such  as  project  size,  size  and  location 
of  the  construction  firm  awarded  the  contract,  and  project  operation 
and  maintenance  needs.  Thus,  further  studies  are  required  to  determine 
the  impacts  described  above. 

An  inequitable  distribution  of  project  costs  and  benefits  may  occur  if 
areas  inconvenienced  or  disturbed  by  construction  activities,  transmission 
lines  and  corridors,  or  other  project-related  activities  do  not  receive 
benefits  (additional  power,  lower  electricity  costs) .  If  persons  paying 
the  costs  perceive  this  inequitable  distribution  as  unfair  and 
avoidable,  controversy  is  likely. 

Controversy  may  also  arise  if  hydropover  operations  prove  incompatible 
with  present  resource  uses  such  as  managemnt  of  fish  and  wildlife  refuge 
lands  or  recreation. 

3.0  IMPACTS  OF  HYDROPOWER  DEVELOPMENT  AT  LOCK  AND  DAM  7  ON  RECREATION 
The  most  significant  impacts  on  recreation  users  and  resources  to  be 
generated  by  the  project  are  assumed  to  be  directly  related  to  the  discharge 
of  the  turbines.  The  potential  impacts  on  fisheries  have  been  discussed 
above.  The  altered  tailwater  flow  patterns  could  create  boat  safety 
problems  which  must  be  addressed  in  future  studies.  It  is  uncertain  at 
this  tine  what  the  impacts  will  be  on  fisherman  user  patterns  at  the  dam. 


Tiic  road  access  across  the  dike  is  used  by  fishermen  to  gain  access  to 
the  spillway  area.  This  access  would  not  be  available  to  them  during 
construction,  and  a  short-term  decrease  in  fishery  use  is  expected. 

Most  adverse  impacts  of  the  project,  assuming  a  run-of-the-river 
operation,  should  be  minor  and  short  term.  Improvements  to  current 
recreation  use  at  the  site  might  result  if  planned  for  during  project 
construction.  These  action^  might  include  fish  habitat  improvements 
in  the  discharge  area  and  improvements  to  bank  fishing  access  for  the 
spillway  site. 

There  has  been  some  initial  discussion  regarding  a  possible 

visitor  interpretation  center  to  be  located  adjacent  to  Lock  and  Dam  7. 

If  such  a  facility  is  identified  and  included  in  the  Corps  update  to  its 
recreation  master  plan,  supporting  facilities  which  could  be  implemented 
as  a  result  of  this  study  should  be  included. 

4.0  DtPACTS  OF  HYDROPOWER  DEVELOPMENT  AT  LOCK  AND  DAM  7  ON  CULTURAL  RESOURCES 

Essentially  the  entire  proposed  construction  area  for  the  installation 

was  previously  disturbedby  the  construction  of  Lock  and  Dam  7.  The  potential 

for  intact  prehistoric  and/or  historic  archeological  sites  to  still  exist 

is  low.  Bridge  construction  at  the  spillway  would  be  in  a 

previously  undisturbed  area;  however,  it  is  a  low  floodplain  forest  area. 

The  potential  for  cultural  materials  to  be  located  in  this  area  is  low.  The 
only  standing  structure  in  the  immediate  project  area  is  Lock  and  Dam  7. 

Project  coordination  has  been  initiated  with  the  Wisconsin  State 
Archeologist,  the  State  Historic  Preservation  Officer,  and  the  Heritage 
Conservation  and  Recreation  Service. 


5.0  OUTSTANDING  ENT  I RONHE  NTAL  ISSUES  ASSOCIATED  WITH  HYDROPOWER 
DEVELOPMENT  AT  LOCK  AND  DAM  7 

The  following  is  a  list  of  environmental  issues  that  ahve  been  identified 
as  deserving  special  attention  in  future  planning  efforts  for  hydro- 
power  development  at  Lock  and  Dam  7.  Some  of  these  issues  were  identified 
as  important  by  the  Fish  and  Wildlife  Service  in  initial  coordination 
(see  letter  in  Appendix  B) .  Further  detailed  studies  are  necessary  to 
quantify  existing  resources  that  might  be  affected,  to  better  predict 
the  type  and  magnitude  of  potential  impacts,  and  to  develop  appropriate 
plans  for  mitigating  or  minimizing  adverse  impacts. 

1.  Impacts  of  construction  on  wetlands. 

2.  Effects  of  hydropower  dperation  on  Lake  Onalaska  flow  patterns 
and  the  associated  impact  on  sedimentation  rates  and  the  aquatic  biota. 

*  3.  Effects  of  altered  tailwater  flow  patterns  and  fish  habitat  on 

fish  population  and  fish  utilization  of  Lock  and  Dam  7  tailwater  area. 

1.  The  potential  for  entrainment  and  impingement  of  adult  fish,  eggs, 
larvae,  and  young  in  the  turbines  and  the  impact  of  the  increased 
mortality  on  fish  populations. 

5.  The  impacts  of  transmission  lines  on  migratory  waterfowl. 

6.  The  impacts  of  construction  on  endangered  species,  especially 
the  Higgins'  eye  pearly  mussel  and  bald  eagle. 

7.  The  effects  of  a  hydropower  installation  on  the  Lock  and  Dam  7 
tailwater  sport  fishery  and  associated  recreation. 

8.  The  effect  of  construction  on  social  conditions  on  French 
Island . 

9.  The  effects  of  construction  on  any  currently  unknown  cultural 
resource  in  the  project  area. 
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